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FOREWORD

Air travel demand elasticities are important inputs to transport and tourism
research, and are used in the development and evaluation of transport policy.
However, it has been some years since a comprehensive study has been
undertaken to estimate demand elasticities for Australian international air
travel, and researchers and policy makers alike have had to rely on
increasingly dated or inappropriately aggregated studies.

This study was undertaken to address the need for better elasticity estimates.
Air travel demand between Australia and those countries which constitute
the bulk of our air travel markets are explained using econometric models.
Models are disaggregated to a level where demand by nationality and by
purpose of travel can be examined; a degree of disaggregation that is rare, but
most informative in that it allows the unique features of individual markets to
be exposed.

The research was undertaken by Scott Savage and Corey Dykstra under the
supervision of David Smith.

Sue Elderton
Research Manager, Air and Sea Transport

Bureau of Transport and Communications Economics
Canberra

December 1995
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ABSTRACT

This working paper explains why sound demand elasticities are of key
importance to any assessment of the impact on passenger demand of changes
to air services or aviation infrastructure. Using quarterly data from 1986 to
1993, the study provides updated and dissaggregated estimates for Australian
international travel markets through the development of econometric demand
models. Twelve markets are examined: Australia—Germany, Italy, United
Kingdom, Japan, Korea, Taiwan, Indonesia, Malaysia, Singapore, Fiji, New

- Zealand and the United States of America. The demand characteristics of

different nationalities and passengers travelling for different purposes are
identified and incorporated into the analysis.

The study should be useful to transport and tourism researchers, policy
makers, aviation regulators and industry analysts.
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CHAPTER1 INTRODUCTION

. International travel to and from Australia has experienced significant growth
-+ over the last 10 years. Tourism, in particular, is a major growth industry—the
Australian Tourism Commission (ATC) estimated that foreign tourists spent
some $10 billion in Australia in 1993. Growth has not been entirely driven by
leisure travellers though. As the economies of our Asian neighbours continue
"to grow, so do trade opportumtles, Wthh generate strong demand for
o busmess travel.

. 'The total number. of foreign visitors to Australia increased more than
threefold over the last 10 years, to almost 3.4 million in 1994. Over the same
period the number of Australians travelling abroad rose by 66% to 2.4 million.

These rapid rates of growth raise interesting questions for transport
researchers, such as: is Australia’s aviation infrastructure -adequate to meet
future demand? How appropriate is the existing system of air service
arrangements to facilitate future growth of Australian markets?

These questions are clearly complex, but may be addressed by empirical
research. Therefore it is essential researchers have a sound understanding of
what determines the demand for air travel, and how responsive demand is to
changes in those determinants.

Elasticities measure how demand responds to changes. For example, a
negative airfare elasticity indicates the proportional increase in demand that
results from a decrease in the airfare.

The most recent comprehensive analysis of demand elasticities for air travel
was undertaken seven years ago by the Bureau of Transport and
Communication Economics (BTCE 1988). However, elasticities date, and the
rapid growth in foreign visitor numbers since that work was undertaken, in
particular from the North—east Asian region, suggests a strong need for re-
estimation of these values.

In addition to updating existing elasticity estimates, this study disaggregates
the travel market into traveller type (foreign and Australian) and the reason
for travel (leisure and business). Travel is considered, between individual
origin and destination countries, rather than by regional groups, an approach
which enables the different characteristics of each market to be modelled.
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estlmated Germany, Italy, ,the Un1ted ngdom Japan, Korea, . Taiwan,
' Indonesia, Malays1a, Smgapore, P1]1 New Zealand and the United States of
‘ - America. VlSltOI‘S from these countr1es made up almost 79% of all foreign
. arrivals to Australia in 1994. In the same year, 65% of Austrahan overseas

S travel was to these countr1es |

- each country over the last 10 yearst ' Chapter 3 develops the theoretical

‘ uthnmg the main fmdlngs

or1gm—destmat1on market data sources, the d1agnost1c tests performed on the

Demand elast1c1t1es for air travel between Australia and 12 countries are f

| “ Chapter 2, prov1des a background de r1pt10n of travel between Australla and

o demand models for -air travel ‘Chay er 4 rev1ews recent emp1r1cal studles :

tors mﬂuencmg demand Chapter 6

B 41‘ ‘ Aser1es of techmcal appendlces desc j bes kthe representatlve a1rfares for each



CHAPTER 2 INTERNATIONAL AIR TRAVEL TO AND
| FROM AUSTRALIA -

- This chapter outlines changes' in the volume and composition of passenger
travel to and from Australia over the last 10 years. It looks briefly at the trend
in total passengers before considering travel between Australia and
md1v1dua1 countries in more detail: The different dynamics underlying

' passenger demand in each market become apparent through this process, and

' underlies the development of separate demand models for each country
- ongm-destmatlon (OD) market in this paper.

" TOTAL TRAVEL TO AND FROM AUSTRALIA

The volume of international travel to and from Australia increased
significantly over the past 10 years. Foreign visitor arrivals grew by more than
©230% to almost 3.4 million in 1994, which represents an average annual
. growth rate of over 12.5%. As figure 2.1 shows, over the same period the
number of Australians travelling abroad grew more slowly — around 5%
annually. However, in absolute terms, this was an increase of almost one
: m1111on travellers, to 2.4 million in 1994. ‘

‘ Flgu.re 2. 1 Intematlonal travel to and from Australla, 1984 to 1994

- 38:

N 0
[ (A

Passenger numbers (million) -
[
[A]

131

Source Australian Bureau of Statistics (ABS), Overseas Arrivals and Departures Australia,
Cat. 3404.0 various issues
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o Smce 1987 the ‘number of forelgn V151tors to Australla has exceeded the
~ inumber of. Austrahans travelllng abroad Figure 2.1 illustrates that foreign
S v1s1tor numbers peaked brleﬂy 1n 1988 before fallmg the followmg year The |

unable to prov1de such nnportant det: s;as‘ the size of md1v1dua1 country OD |
markets and the mix of travellers on each route Ind1v1dua1 route “

o i 1nto e1ther lelsure or busmess travel
g (further d1scussed in Chapter 3 Wh‘ conS1der1ng the pool of air travellers

hbetween Austraha and oversea‘

Germany, Italy, | Un1ted‘ ‘1K1ngdom done51a, Malays1a Slngapore, ]apan
o Korea, Talwan, Fiji, New Zealand and the Un1ted States of America.

ftEIjJROPE S

| Germany

x Travel by German vrsltors to Austral ‘rose from less than 35000 in 1984 to
1 122 700 in 199 CA f1gure‘2 2 shows, the rate at which numbers are increasing
: j appears to, hav accelerated 1“1 i j‘ce 1991: Despite the steep increase, German
- visitors st111 account for approx1mately 3.5% of total visitors to Australia —
‘ the same proportlon as in 1984 x : :

1 | Traveller categories are obtained from ABS; Overseas Arrivals and Departures -
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Figure 2.2: -Travel between Australia and Germany, 1984 to 1994

140000

120000 +

Passenger numbers
B EEERE

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Year '

Source ABS, Overseas Arrivals and Departures Ausfralia, various issues

Although the number of Australian travellers to Germany grew by an average
annual rate of 3% over the last 10 years, in total the increase was less than
10 000, to 32 300 in 1994. |

Figure 2.3 shows that total traffic between Australia and Germany in 1994 was
dominated by German leisure visitors. Most of these were travelling for
holiday reasons, although just under 15% were visiting relatives in Australia.
However, of Australian leisure travellers, almost 50% were VR travellers. '

Figure 2.3 Composition of travel between Australia and Germany, 1994

Australian
business
departures

6%

Australian leisure
departures
15%

Geman leisure
amivals
74%

- German
business arivals
5%

Total travellers 155 000

Source ABS 1994, Overseas Arrivals and Departures Australia, Cat. 3402.0 -

itaiy ‘ | |
- The number of Italian visitors fo Australia rose from around 13 400 in 1984 to

over 36 000 in 1994. Figure 2.4 appears to suggest that the World Expo and
Australian Bicentenary in 1988 and domestic pilots’ strike in 1989 may have



Flgu‘re‘z.‘sw f‘Gomposﬂmniof h"a‘v‘e‘ | etween
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+| ———Foreign anivals .

1992 1993 1994

;stralia:.atid Italy, 1994 = - o

’ ~_Australian L -

©Ubudiness. G s oriaa o fa sty
departures -

6%

- ltalian Ieléures
arnvals
o 9% .

‘Aus‘tralian leisure
- [.. . departures
.. 48%

Total travellers 82 000

S ‘aha. :These- ﬁgures ‘indicate ‘that VR
ravel between Australia and Italy.
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United Kingdom

The large volume of traffic between Australia and the United Kingdom (UK)
each year reflects, in part, the historical ties between these two countries. In
1994 more than 335 000 Britons visited Australia, an increase of almost 190 000
since 1984. Although there was a decline i in 1991, on average, visitor numbers
increased by 8.7% annually | ‘

While the number of Bntlsh visitors mcreased as a percentage of all visitors
to Australia, it fell from 14.3% in 1984 to less than 10% in 1994..

Figure 2.6 Travel between Australia and the Unifefl Kingdom, 1984 to 1994

400000

Passenger numbers
R

.

" Source ABS, Overseas Arrivals and Departures Australia, various issues

- The number of Australians travelling to the United Kingdom rose to just over
1250 000 in 1990, before a sharp fall the following year. Since then it has

- recovered to 254600 in 1994. However, the percentage of Australians who

choose to travel to the UK also fell, to ]ust over 10% in 1994, from almost 14%
previously.

Figure 2.7 shows that in 1994 just over half of all travel between Australia and
the UK was by British leisure travellers. Almost 50% of these, or 147 000, were
VR travellers. Although, the majority of Australian leisure travellers were on
holiday, a large proportion, almost 38% in 1994, were VR travellers.

It is interesting to note that the mix of travellers has changed a lot over the
years. In 1984, more than 60% of Britons travelling to Australia were VR
travellers. However, Australian VR travellers have actually increased since
1984, when they made up only 33% of all travellers.



o Figure 2.7 Cf(j)nrp‘osition‘ of t‘revjel:betﬁfreerikﬁstralia and the United Kingdom,; 1994 -
Pl R U | s o

NORTH%ASTASIA R

R :j Source ABS,‘?OU%erseds Arrivals and Depz;rtur

CE Workzng Paper 20 -

Austrahan ‘

business ‘
departures -

6% - . '

T
Australian leisure
departures
3%

Total travellers 589 800

o Source “ABS 1994, Overseas Arr}ivdl‘s@éﬁd Depurtures Australia, Cat. 3402.0

]apan o
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- Chapter 2

- The number of Australians travelling to Japan remains small, compared to the
- number of Japanese visitors to Australia. But in absolute terms more than
42 000 Australians travelled to Japan in 1994, up from 26 300 in 1984. This
represents an average annual growth rate of around 5%.

Figure 2.9 Composition of travel between Australia and Japan, 1994

Australian
business
departures
2%

. Australian leisure
Japanese leisure " departures
amvals . 3%
9%
Japanese
business arrivals
4%
Total travellers 763 700

Source ABS 1994, Overseas Arrivals and Departures Australia, Cat. 3402.0

- Travel between Australia.and Japan was dominated by Japanese leisure
- visitors, who make up just over 20% of all visitors to Australia. The majority
- of these are holiday makers, with VR travellers accounting for only 1.5%. By
.- comparison, about 20% of Australian leisure travellers to Japan are visiting
relatives.

Korea

- Korea is emerging as an important source of visitors to Australia. Since 1991
- their number has increased by more than 65% each year. Koreans now make
- up almost 3.3% of all foreign visitors to Australia, up from less than a half per
cent in 1985. ‘ :

Figure 2.10 Travel between Australia and Korea, 1984 to 1994

120000

------ Resident departures
Foreign arrivals

100000 +

80000 +

60000 T

Passenegr numbers

40000 +

20000 +

[} + + + t ¥ + +
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
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Source ABS, Overseas Arrivals and Depariures Australia, various issues
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Growth 1n the number of Austraha! travelhng to: Korea ‘has been more
' YO than threefold smce 1985 in: absolute

Australian
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departures

4%

Australian leisure -
departures
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© arrivals
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Total travellers 122 800 -

rés Australia, Cat. 38020

avel between' Australia and Korea was
s The ‘majority ‘of these visited Australia -
ed fot only 8% ‘of leisure travel. On- the
1ost 60% of Australian’ lelsure travellers

to Korea

Talwan

1n Austral 3. s‘%‘a proport h
: have 1ncreased from less than ‘1‘
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‘ %1;0@00 T ‘

:100000 T “
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Chapter 2

- Again, similar to Korean statistics, the number of Australians travelling to
Taiwan has not increased to the same degree. More than 28 000 Australians
travelled to Taiwan last year, up from 3 500 in 1985.

Figure 2.13 Composition of travel between Australia and Taiwan, 1994

Australian
business
departures

5%

Australian leisure
departures
11%

Taiwanese
business arrivals
5%

Total travellers 170 600
Source ABS 1994, Overseas Arrivals aﬁd Departures Australia, Cat. 3402.0

Figure 2.13 shows that travel between Australia and Taiwan was dominated
by Taiwanese leisure visitors. VR visitors made up around 10% of this group.
For Australians travelling to Taiwan, the majority, 61% of travellers, visited
family.

It is interesting to observe that each of the three North-east Asian countries
discussed share common characteristics in their travel patterns with Australia.
All three, Japan, Korea and Taiwan, have expenenced significant growth in
the number of residents travelling to Australia. In each case, leisure visitors
from the North-east Asian country dominate the total amount of travel
between Australia and that country. Finally, the number of Australians
travelling to Japan, Korea and Taiwan, has not increased to the same extent as
foreign arrivals in Australia.

SOUTH-EAST ASIA

. Indonesm

Indonesia tradltlonally has been an 1mportant destination for Australian
travellers. In 1994, more than 200 000 Australians travelled there. As shown
below, the number of Australian travellers to Indonesia increased by around
9% each year since 1984.

B hnportahtly, the propoi'tion of Australians travelling to Indonesia continues

to increase. Last year, just over 9% of all Australians travelling overseas
travelled to Indonesia, up from 6.2% in 1984.

11
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. Figure 2.16 Travel between Australia and Malaysia, 1984 to 1994 .

100000
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0 + + + + ~t t + + +
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

. Source ABS, Overseas Arrivals and Departures Australia, various issues

The number of Australians travelling to Malaysia increased to 84 500 in 1994
from just under 39 000 in 1984. While 3.6% of all Australians travelling
overseas travelled to Malaysia in 1994, up from 2.7% in 1984, figure 2.16
indicates that the rate of growth in this market has slowed since 1991.

Figure 2.17 Composition of travel between Australia and Malaysia, 1994

Malaysian
leisure arrivals
L 48%

Australian
business
departures

. 14%

- Australian leisure .
departures

) 33%
Malaysian '
business armivals

5% Total travellers 179 600

Source ABS 1994, Overseas Arri'ouls‘ahdj Departures Australia, Cat. 3402.0

Travel between Malaysia and Aujstralia is' dominated by Malaysian leisure
visitors to Australia. VR visijtorsilform ‘an.important part of this market,
contributing 20% of visitors. While the majority of Australians are holiday
travellers, almost 32% travelled to Malaysia to visit family.

Singapore

There have been significant changes in the composition and amount of travel
between Australia and Singapore over the last 10 years. As shown in figure
- 2.18, initially Australian departures to Singapore were almost twice as high as

13
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travel by Slngaporean re31dents stralia. This position was reversed in

"‘?1994

1 The number of Smgaporeans ”v1srt:|ng Australla mcreased 51gmf1cant1y after
1984, More than 187 000 visitors came to Australia in 1994, up from just 33 000
3 in 1984. F1gure 2.18 shows | that”‘ ‘ rate of growth seems to have increased
since 1991. Forelgn visitors from gapore now make up 5 6% of all fore1gn
¥ v1s1tors to Austraha an mcrease m 4 3% ' |

% Flgure 2. 18 Travel between Australla a.nd Smgapore, 1984 to 1994 e
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Chapter 2

As figure 2.19 shows, travelfbefwe‘e‘n Australia and Singapore was dominated
by Singaporean leisure visitors, of which about 10% are VR. About 20% of
Australian leisure travellers to Singapore were visiting family.

OCEANIA

Fiji
Travel by Australians to Fiji ﬂuctuated over the last decade, but remained

almost constant in trend terms. However, ‘the percentage of all Australians
choosing to travel to Fiji decreased from 6.3% in 1984 to just over 3.5% in 1994.

As figure 2.20 shows, the number of Fijian visitors to Australia increased from

11984 to 1988, remaining relatively constant since then. In absolute terms, the
‘number of v1s1tors from F1]1 mcreased by around 10 000 to 19 500 over the
period analysed

Figure 2.20 Travel between Australia and Fiji, 1984 to 1994
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Source ABS, Overseas Arrivals and Departures Australia, various issues

Travel between Australia and Fiji is dominated by Australian leisure
travellers. The majority of these are on holidays, with only 13.4% being VR
travellers.

15
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Travel by Australians to New Zealand has grown slowly, although fairly
consistently since 1984. The 50% increase in numbers between 1984 and 1994
represents an average growth of about 4% each year.

The percentage of all Australians travelling to New Zealand has decreased
marginally from 16.7% in 1984 to 15% in 1994.

- Figure 2.23 Composition of travel between Australia and New Zealand, 1994

NZ leisure
arrivals
46%

Australian
business
departures

10%

Australian leisure
departures
‘ 32%

NZ business
arrivals
12%
Total travellers 833 600

‘Source ABS 1994, Overseas Arrivals uﬁd Departures Australia, Cat. 3402.0

.In 1984, travel between Australia and New Zealand was relatively evenly
~ divided between foreign visitors and Austrahan travellers. However, faster

. growth in the number of New Zealander visitors means they now account for
the majority of travel between the two countries.

- VR travellers make up a significant proportion of travel in this market.
Thirty-seven per cent of New Zealander, and 42% of Australian leisure
travellers are visiting family.

UNITED STATES OF AMERICA

The United States of America (USA) has hJstoncally been a large source of
foreign visitors to Australia. As shown in figure 2.24, USA visitor numbers
increased from around 160 000 in 1984 to elmost 290 000 in 1994. However,
the rate of growth has been anything but uniform. A large drop in the number
of Americans visiting Australia occurred in 1989, after four years of sustained
growth. Since then numbers of travellers have recovered slightly, but still
remain below 1988 levels.
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Chapter 2

ABS data indicate that the majority of American leisure visitors travelled for -
holiday purposes. However, a significant proportion, around 20%, were
visiting relatives. This is also true of Australians travelling to the USA, with
VR travellers accounting for almost 16% of all leisure travel.
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- CHAPTER 3 DEMAND FOR AIR TRAVEL

This chapter consists of two major sections. The first applies standard
. economic optimisation theory to derive demand functions for leisure and
business travellers. This simply provides background material, and readers
- may choose to turn directly to the second section, which discusses. the real
- world variables used in modelling demand for international air travel.

" THEORETICAL DEMAND MODELS

 As indicated in Chapter 2, air travel is generally undertaken for two broad
" reasons: 'leisure ‘and business. Leisure travellers, as consumers, aim to
- maximise the utility, or satisfaction, derived from air travel and the associated
- consumption of holiday experiences. Business travellers, who use travel as an
input to final production, are interested in minimising costs for a given level
~ of output. Therefore leisure and business travellers are likely to respond
~ differently to changes in certain socioeconomic factors influencing demand,
~ and should be modelled separately

. The leisure and business travellers’ economic optimisation problems are
~ separately discussed below, showing how the standard demand function,
‘which says demand.is a function of the price of a good, the prices of
complementary. and substitute goods, and certain socioeconomic
.- characteristics inherent to the individual, is derived.

International leisure travel

Like all goods1, an individual’s demand for international leisure travel can be
~ . obtained by applying utility maximisation theory to the consumer’s decision

~problem. When making consumption decisions, the individual’s economic
- ‘problem is to choose a utility-maximising bundle of goods, x, subject to a
given income or budget constraint, y. If p is the price of each good in the
~consumption bundle, and s is a vector of socioeconomic characteristics
inherent to the consumer, the utility maximisation problem can be expressed

1 The term ‘goods’ refers to both goods and services.
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Chapter 3

.. The firm’s decision problem is to minimise the total cost of production, c,

conditional on a given output level (g%). If w is the price of each factor input,
then the firm’s minimisation problem is

Mm c(w, z) sub]ect to q(x) 2g* - “ (3.5)

| By solvmg for the optimal value of z, the conditional input demand function

for each input i is:
Z;= Zi(wi’ Wy oo s Wy ) | (3.6)

If the factor i is assumed to be the production input ‘business travel’, then the
demand for business air travel is a function of the airfare, the price of any
inputs complementary to air travel, the price of all other inputs in the
production process and the flrm s'level of output.

o ‘B'y aggregating individual factor demands across all firms, we can derive
. A_aggregate demand for business air travel. Again, using a foreign price index
 to represent the prices of foreign inputs complementary to air travel, and a

~ domestic price index to represent the price of all other inputs, aggregate

demand for business travel can be expressed as a function of the airfare, the
foreign price index, the domestic price index, and output.

When normalising this expression by dividing through by domestic prices,
the aggregate demand function for business air travel becomes:

- where: d ; is the demand for busmess air travel in period t; p, is the real
airfare; r, is relative prices; and g, is real output. :

Econometric models to estimate leisure and business demand for air travel
can be specified from these general expressions for demand.

'~ SUPPLY ISSUES ‘
- Many studies of demand for international air services (see for example Saad et
-, al. 1983, BTCE 1988, and the Industries Assistance Commission (IAC) 1989)
- assume supply is completely elastic, and then estimate a single demand
equation for each submarket. However, the regulated nature of international
aviation suggests that the supply of air travel, at least in some markets, may
not be perfectly elastic, especially in the short run. In these cases, economic
~ theory suggests that increased demand, when supply is constrained, will
- result in higher prices. Higher prices will in turn lead to a decline in demand,
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- Airfare

A1rfares form a large proportron of total travel costs for leisure travellers, and
‘are one of the most important determinants of leisure travel demand.
' Trethewdy and Oum (1992) explain that two of the greatest lessons learned
~from airline deregulation in North Amerlca were that discounted airfares
induce consumers to travel more often, and that they opened a whole new
- market segment for air travel. In studies of domestic aviation in Canada, Oum

| 1 and Gillen (1983) and Oum, Gillen and Noble (1986) found that a decrease in

the cost of air transport would lead to a more than proportionate increase in
| the demand for air travel. More: recently, in Australia, the BTCE (1993)

‘reported that deregulatlon of domestic av1at10n in 1990 resulted in lower fares
and an increase in consumer propensity to travel.

Leisure travel is’ 'generally regarded as discretionary expenditure. Many
' 'goods and services compete with leisure travel for a share of the consumer’s
~ discretionary budget. These might include such items as home entertainment
_systems, swimming pools and entertainment, such as dining out. Because
~ leisure travel has many substltutes, individuals travelling for lelsure purposes
tend to be sensmve to changes in alrfares

" On'the other hand, the elasticity of business demand with respect to airfares is
likely to be lower than that for leisure travellers. Two factors suggest that

" ‘business travellers will be less responsive to changes in the airfare. First, the

~‘total cost of travel includes a value of time component. Since business
travellers generally value time more than leisure travellers, airfares form a
smaller part of their total travel costs. This means an increase in airfares leads
to a smaller rise in total travel costs for business travellers, compared to
le1sure travellers

- Second, busmess travellers are more hkely to be concerned with maximising
; the1r producnv1ty while travelling. Therefore they may be willing to pay for a
.- ‘higher quality’ service that allows last-minute bookings and changes to travel
plans, and provides better check-in and on-board facilities. Additionally, any
rises in airfares tend to be absorbed by the firm, rather than the individual
traveller. :

Cost of lwzng at the tra’oel destmatzon

When contemplating an mternahonal hohday, consumers may compare the
. prices of accommodation, food and tours in the resident country to prices of
the same goods in potential holiday destinations. Leisure travellers may
choose to holiday at home (or consume alternative discretionary goods and
services at home) if tourism prices in a destination country are higher than
tourism prices in the home country.

Morley (1993) explained that ‘measuring the cost (or price) of tourism is
difficult’, and researchers will often choose the consumer and retail price
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Chapter 3

Additionally, increases in disposable income increase the quantity of goods
“and services an individual i is able to consume. Therefore imports may rise as

k dlsposable income increases. Since mcreased trade opportunities may
- generate business travel demand, GDP growth in both Australia and the
o fore1gn cou_ntry are hkely to mﬂuence demand for busmess travel.

"The way income is represented in demand studies may be important. Most

- "demand studies - use ‘current income measures, such as private final

consumption expenditure, gross national product or average weekly earnings
as proxies for personal disposable income. Alperovich and Machnes (1994)
” argue that the use of current income is at odds with economic theory which
- suggests that permanent rather than current income is the relevant

s explanatory variable that determines demand. They suggest there may be a
" role for wealth in models of leisure travel demand studies. While leisure

; travel by employed persons is likely to be related to changes in disposable
o ‘jmcqme, travel by retirees may depend upon wealth and retirement income.

-~ In many'developing countries, income distribution is very uneven compared

- +'to that in more developed economies. As a consequence, an increase in

- average disposable incomes may not lead to an increase in travel demand to
‘the same extent that would a similar increase in disposable income in
developed countries. Secondly, increasing disposable incomes of the
population as a whole is initially more likely to be translated into the
purchase of consumer goods than of travel. In this latter respect, many of the
emerging Asian markets will be similar to the Eastern European markets
'(Bureau of Tourism Research (BTR) 1990). :

] Relatlve prlces between countnes |

The link between leisure travel demand and the real exchange rate has been
discussed under the “cost of living at the travel destination” heading (page 25).

. The real exchange rate can also be used as a measure for international
' competitiveness. For firms, a decline in the real exchange rate may indicate an
- increase in Australia’s international competitiveness, as production costs fall
- relative to other nations. This might lead to an increase in foreign investment
in Australia, and an increase in'associated business travel.

Changes in the real exchange rate may also influence the flow of imports and
exports. An increase in the real exchange rate reduces the relative price of
goods imported into Australia, but results in an increase in the price of its
f‘exports relative to other countries. For example, an increase in the real
* exchange rate between Australia and ]apan might result in a fall in the price
‘of imported Japanese cars. One outcome of this might be an increase in
business travel by Japanese exporters to Australia.
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competition to international air travelé. The cost and quality of alternative
- transport modes will therefore have neg11g1ble impact on air travel demand to
. and from Austraha and are not considered.

o I’opulatlon and dlstance

- The populatlons of ongm and destma’aon cities (or countries) and the
distances between the cities are determinants often considered in gravﬂ:y
. ‘spec1f1cat10ns of transport demand

~In economic terms, population can be thought of as a proxy for the size of the
' 'market'between two cities. Any increase in the size of the market has the

- %po't‘enﬁal'tc‘)' increase demand for travel between the two cities. Distance can
" affect a traveller’s choice of destination in terms of the cost of travel and the
time taken to reach the destination. Thus an inverse relatlonshlp between
distance and demand for travel would be expected.

Marketing

Marketing expenditure by the ATC, or advertising expenditure by major
airlines such as Qantas, which promotes holiday destinations and customised
holiday packages, is a potential determinant of international leisure demand.

Crouch, Schultz and Valerio (1992) reported a regression analysis of demand
for international tourism to Australia which employs traditional variables
such as price and income, but also includes the level of marketing activity by
the ATC. They found that the ATC’s marketing activity was statistically
significant in explaining the variation in travel demand to Australia from
Japan, USA, New Zealand, UK and Germany.

Migration

Past migration patterns may have an impact on demand for international
travel, particularly for Australians. Visiting family and friends is an important
part of leisure travel. Australians born overseas may generate travel by
visiting their country of birth, and by encouraging overseas relatives and
friends to visit Australia. Travel demand is expected to be positively related
to the number of Australian residents born overseas.

6 In 1993, only 0.3% of arrivals and departures were by ship (ABS, Overseas Arrivals and
Departures Australia, 3404.0)
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' CHAPTER 4 REVIEW OF EMPIRICAL STUDIES

- This chapter reviews. the findings of major studies undertaken over the last 20
. years which estimated demand elasticities for travel between Australia and
overseas countries and regions. A summary table of elasticity estimates is
included at the end of the chapter. The aim of this literature review is not to
illustrate the historical development, but rather provide an exposition, of the
nature of work undertaken in this field.

A selection of international studies which have investigated specific issues
1mportant in modellmg air travel demand is also discussed.

AUSTRALIAN STUDIES
. Bureau of Transport Economics

In ‘197:8 the Bufeau of Transport Economics (BTE) examined factors affectmé the
| ‘demand for international air travel. Using quarterly data from March 1964 to

' March 1977, the BTE developed a model of air travel demand between Australia

‘and eight countries: Germany, Italy, Japan, Malaysia, Singapore, New Zealand,
UK and the USA. The approach adopted by the BTE involved. pooling time-
series and cross-sectional data and using dummy variables to account for
~ variations . between country pairs; due to unrepresented factors. Separate
equations were formulated to model leisure: and business traffic by forelgn
- arrivals and resident departures

The BTE expreSSEd demand for leisure travel as a function of real income
(measured by personal disposable income and gross domestic product), the real
. airfare, the exchange rate between Australia and the overseas country, and
B 'migration Migration was proxied by two. variables: the proportion of the

Australian population born in the overseas country, and the number of
~ Australian-born permanent residents in the overseas country. Demand for
. business travel was represented by the real airfare, the volume of trade between
~ Australia and the overseas country, and a time trend. The volume of trade was
derived by summing real exports and imports. To account for a lag in the
+ response of actual demand to a change in: the determinants, the business
equation was formulated as a partial adjustment model.
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business demand. This suggests that the adjustment process may have been mis—
specified and/or that other explanatory variables such as the exchange rate or
different price and income variables should have been included.

Poole :

" Poole (1988) developed a model to explain changes in the number of visitors
arriving in Australia. Separate demand equations for visitors on business,
- holidaying or visiting friends and relatives (VFR) were estimated for the markets
. of North America, New Zealand, Japan, other Asia, UK and other Europe. In the

_case of Europe and Asia, it was assumed that visitors from countries within each

. region react in the same way to changes in the independent determinants of
. demand. ‘ ‘

| The model used for all three travel purposes was a typical ‘Marshallian’ demand
equatlon with demand expressed as a function of the real airfare, real foreign
" income (proxied by gross domestic product) and the real exchange rate (adjusted
by the CPI). In the holiday and VFR equations, income and exchange rates were
.. lagged by three quarters to allow for the time delay between changes in these
- variables and their effects on arrivals. These lags were consistent with the time
lag for exchange rate effects found in the BTE 1988 study of international air
- transport. In the business demand equation, variables representing Australian
~and overseas income were included in the model, depending on whether

| Australia’ s trade with a country was n:nport or export dominated.

" Poole estimated airfare, income “and exchange rate elasticities of demand by
fitting quarterly data from 1976 to the three demand equations. The models were
- specified in double-log form, where both independent and dependent variables
were converted to natural logs. The estimated airfare elasticities were between
-0.4 and -1.5 for holiday travellers, and -0.3-and -1.3 for VFR travellers. For
- business travel, only the airfare elasticity for New Zealand was significant at -0.7.
Income was an important determinant for all three travel purposes, but

L relatlvely more important for holiday and business travellers. For leisure travel,

demand was highly elastic with respect to income, ranging from 1.5 for New
Zealand to 5.1 for Europe and 5.2 for Japan. Income elasticities for business -
travel were also elastic, ranging from 1.4 to 5.2. Exchange rates were particularly
important for holiday travellers from the USA and New Zealand, with
elasticities of -1.8 and -1.1 respectively.

Bureau of Transport and Communications Economics

In 1988, the Bureau of Transport and Communications Economics (BTCE)
-produced a study of international aviation. The report Trends and prospects for
Australian international air transport analysed factors which affect demand for
international air services. Demand analysis was conducted for five regions:
Europe, New Zealand, North America, Japan, and Asia (excluding Japan).
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- ‘Germany) using multivariable regression analysis. Factors considered were

- income,  relative price, airfares, expenditure by ATC on advertising and

- marketing, special events (for example, the global economic recession in 1982

-+ and 1983, the effects of terrorism in 1986, and Expo and the Bicentenary in 1988)
-and a time trend.

Airfares appeared to be a significant determinant of demand in only two of the
five countries included in the analysis. Elasticities ranged between -1.4 to -1.9 for
- New Zealand and -1.0 to -1.3 for the UK, but were found to be insignificant for
- USA, Japan and West Germany.

‘Bureau of Tourism Research

The Bureau of Touriem Research (BTR) (1992) used a dynamic model of travel
behaviour, which includes lagged variables, to forecast the number of visitors to
Australia between 1992 and 2001. A double-log equation was specified with the

. number of travellers assumed to be a function of income (represented by GDP of

“ the source country) and relatlve pnces (the real exchange rate)2. The BTR
| hypothesmed that travellers do not react instantaneously to changes in income
and the real exchange rate, and included lagged explanatory variables in its
model to capture this partial adjustment process. This dynamic specification
allowed BTR to estimate both short-run and long-run elasticities of demand with
respect to income and relatlve prices.

| ‘ Usmg quarterly data from March 1976 to December 1991 the BTR estimated
separate demand equations for visitors to Australia from 13 countries. In each

- . equation, only the lagged values for income and exchange rates were found to be

. significant determinants of demand. Consequently, the short-run income and
- relative price elasticities of demand were all zero.

“ Overa]l BTR found that in the lcng run, detnand for travel to Australia is

. generally elastic with respect to income and relative prices. Income elasticities

for the 13 countries ranged from 1.35 for New Zealand to 6.73 for SW1tzer1and
and 7.58 for Japan. Income growth was the most important determinant for

visitors from Japan, Switzerland, Germany, France and Indonesia. Relative

. prices were elastic for nine of the 13 countries examined and were particularly
‘ 1mportant for v151tors from the USA (-2.54), Malay51a (-3.09), and Japan (-3.01).

“ As there is a dlrect link between the number of fore1gn visitors travelling to

~ Australia and demand for air transport, it appears that income growth is a major

| - deterrmnant of the total demand for air passenger services. Relative prices are

2 Airfares were not included as a determinant in this demand model. However, forecasts of
visitor numbers were adjusted for the anticipated impact of the deregulation of the
" international aviation industry on international airfares. -
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Chapter 4

*  Importance of individual market characteristics: Crouch

When modelling tourism demand between origin-destination countries,
- researchers need to consider the individual characteristics of each market and
. develop a model appropriate for that market. The importance of, these individual

‘market charactenstu:s was explored further by Crouch (1991). Crouch collected
‘ and examined data from 44 previous studies of international tourism demand in
-~ an effort to identify some of the causes of variability in the estimates of price and

- income elast1c1t1es of demand.

| Crouch found that there was a great deal of Var1ab111ty in the eshmates of income
“elasticities of demand, and identified a number of reasons for this. Lagged

demand, transportation costs, marketing expenditure and income definition

were found to have a statistically significant effect on the variability of the

. income elasticity estimate. Even the measurement of income in total terms may

- result in an income elasticity which differs significantly from that of a per capita

. estimate. For relative prices, Crouch identified ‘price definition” as the main
. reason for variability in estimated relative price elasticities.

The important point from the work of Witt and Martin and then Crouch is the
need for researchers carefully to examine the characteristics of individual
markets and the nature of the relationships between particular origin countries,
destination countries, and competing or complementary alternative destinations.
The resultant elasticity est:mates ‘may vary markedly dependmg on the
| modehng techmques used.

i The different characterlstlcs of md1v1dua1 OD country—to—country markets have
been allowed for by modelling them independently. By selecting a statically
robust functional form, the models in this paper provide a close estimate of the
true elasticity of travel between countries.

Role of tvealth: rAlperojvich; and Machnes

Alperovich and Machnes (1994) argued that an aggregate income measure, such
as GDP, may be an inadequate measure of income. To test their hypothesis, they
used three distinct variables to depict income in their demand model. Employee
wages were used to represent current income, and stocks of financial and non-
financial assets were used to represent permanent income (or wealth). Through
- representing consumer income by three distinct components, the elasticities of
‘wage income, income from financial assets and income from non-financial assets

- were allowed to d1ffer

In- agreement Wlth previous studles Alperov1ch and Machnes found that
international air travel from Israel was a luxury good with a wage income
elasticity greater than one and an inelastic price elasticity. The price elasticities
were -0.26 for the model without a trend and -0.34 with a trend. Wage income
elasticities were 1.55 and 2.06, respectively. Demand elasticities with respect to
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.individual characteristics of the market being analysed was highlighted by the
literature. The wide range of elasticity estimates, even for the same routes,
indicates the importance of using desegregated and statistically robust demand
models for estimating demand elasticities.
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e TABLE 4 1 SUMMARY OF ESTIMATED ELASTICITIES FOR AIR TRAVEL ;I;O AND FROM AUSTHALIA

Elasticity (n-d)
o - ‘Relative . " Australian Qg ,
. Study .~ . rMarket analysed . _ Airfare . price ~ income Fore/gn income 7Country/reglon analysed A
_ _BTR(1992) - Foreignvisitors =~~~ .~~~ - 7254 = 212 USA o5
N " Foreign visitors - ©-1.06 - 274 UK Ty
Foreign visitors - -1.22 - 474 Germany - =
* Foreign visitors. - - - -0.894 - " 1.54 Netherlands NS
Foreign visitors - - -0.714 - 459 France - <
. Foreignvisitors. - .. . - . 216 - 2.48 ltaly .
- Foreignyvisitors - - -2 = 6,73 SWItzerIand
" -Foreignvisitors. ...~ .~ = -3 ot . - - 758 Japan ..
-~ Foreign visitors - - - — L. 248 LSmgapore
Tl Foreign visitors e co2.99 ,,Malay3|a
~ - “Foreign visitors- ~ 443 Indonesia -
-~ -Foreign visitors - 2:13% 'Hong-Kong--
S " “Foreign visitors ~ -~ 1.35 -New Zealand
BTCE (1988) Foreign leisure visitors - 2.92 Aggregate®
' Foreign leisure visitors = 4.09 Europe -
Foreign leisure visitors - 1.24 North America
Foreign leisure visitors - 1.94 New Zealand
Foreign leisure visitors - 5,57 Japan
Foreign leisure visitors - 1.51 Asia
Australian leisure travellers 1.30 - — Aggregate®
Foreign business visitors 1.21 1.60 Aggregate’ :
Foreign business visitors 1.67 1.91 Europe :
Foreign business visitors 3.33 — North America
Foreign business. visitors. - o= 141 . 1.30 . Asia
- Foreign business visitors - -0.26 - 1.60 1.25 Japan
Foreign business visitors -0.56 -0.86 1.78 - —_ New Zealand
Australian business travellers - 0.16 0.03 - 3.12  Aggregate®
-0.23 - 1.09 1.38 Europe

Australian business travellers
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TABLE 4.1 (CONTINUED)

Elasticity
‘ Relative Australian
Study Market analysed Airfare price income Foreign income  Country/region analysed
Australian business travellers -0.34 0.71 3.82 0.32 North America
Australian business travellers - 0.48 2.01 1.03 Japan
Australian business travellers - - - 1.54 Asia
Australian business travellers - -0.34 2.43 - New Zealand
Poole(1988) Foreign holiday visitors -0.40 -1.80 - 290 USA
' Foreign-holiday visitors - -0.50 - 5.20 Japan
Foreign holiday visitors - -0.90 - 2.90 Asia (excluding Japan)
Foreign holiday visitors -1.50 -1.10 - 1.50 New Zealand
Foreign holiday visitors. -0.70 -0.70 - 2.80 UK-
Foreign holiday visitors -0.40 -0.10 - 5.10 Other Europe
Foreign VFR visitors -1.10 -0.50 - 1.10 USA
Foreign VFR visitors - -0.30 - 2.20 Asia (excluding Japan)
" Foreign VFR visitors -1.20 -0.20 - 1.60 New Zealand
Foreign VFR visitors -1.30 -0.60 - - UK
Foreign VFR visitors = - -0.30 = - 0.80 Other Europe
Foreign business visitors Co= -0.30 - - USA
Foreign business visitors - -0.70 - 1.00 Japan
Foreign business visitors - - - 1.70 Asia (excluding Japan)
Foreign business visitors -0.70 -0.10 1.60 — New Zealand
Foreign business visitors - -0.20 2.00 - UK
Foreign business visitors - 0.30 - 5.20 Other Europe
Hollander(1982) Foreign leisure visitors -0.95 -0.79 - 0.63 New Zealand
: ' Foreign leisure visitors -1.04 -0.37 - 4.64 UK
Foreign leisure visitors -0.47 -0.25 = - -1.21 USA
Foreign leisure visitors - -0.06 - 4.64 Japan
Foreign leisure visitors -0.32 0.06 - 1.40 Canada 0
Foreign leisure visitors -0.19 --0.63 - 6.82 Germany s
Foreign leisure visitors 0.28 0.27 - 3.17 ltaly X
Australian leisure travellers -0.55 -0.38 1.28 - Aggregate”® :?:




{5 TABLE 4.1 (CONTINUE

" Elasticity

, Ffelat:ve Australian -
)1 ' incomeé . Fore/gn Income
o= 7‘2512
) I ’ T ""'i‘i4 gg
-1.94 R % & ltaly.—,; : x
- -0.96 S , ST 228 Malaysua/Smgapore
'-:1'.2'0 = B 1.54 New. Zealand' -
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Study o Market analysed o
~BIE (1 978) Fore|gn e urer‘VISItOI’SH o

07 tadg Suyop 30

Foreign leisure visitors - -
 Foreign leisure visitors -

Australian leisure travellers an
" Australian leisure travellers - 167 Sl
Foreign blisiness visitors - -1.00 Sl= = R Aggregate
AUsfralian~ business travellers -1.23 - R - , L Aggregate

a. . lncludes Asia (excludlng Japan) Europe, Japan New Zealand-and Nor’(h Amenca

b. - includes Germany, Italy. Japan Malaysm/Smgapore, NZ, UK, and USA

c. mcludes UK Japan Germany, Italy, New Zealand Smgapore/MaIaysm ]

s - ommed or not esilmated |n model




‘CHAPTER5 MODEL SPECIFICATION AND DATA

DYNAMIC DEMAND MODEL

In aviation markets, supply rigidities, imperfect information and the
‘tendency, particularly of leisure travellers, to plan and book an international
trip a long time in advance, suggest that market adjustment may not be
~ instantaneous. Therefore, when analysing demand for international air travel,

it becomes important to develop a dynamic demand model that includes

lagged values of the explanatory variables.

A dynamic model is valuable as it can be used to distinguish between short-
run and long-run effects of changes in the explanatory variables. Long-run
elasticities are generally higher in absolute value than short-run elasticities.
Goodwin (1992) suggests that past transport demand studies show that in the
long run elasticities are between 50 and 150% higher than the short run.

Our analysis focuses on estnnatmg long-run elasticities of demand with

- respect to prices, particularly airfares. Government and industry analysts are

interested in the full effect policy instruments may have on air travel demand.
- Long-run elasticities are therefore more meaningful since they capture the
. Qlagged adjustment process and the time it takes consumers and producers to
~ adjust their consumption and produchon habits in response to changes in
‘prices and income.

Leisure travel

‘A -general expression for the dynamic model of leisure travel demand is:

. |
LD, =o. +ZP LF_j) "'Zﬂ REX‘("J) +ZA'J K- +Z¢ LDy,_;, (5.1)
Jj=0 j= j=1

fori=1,2,...,24andt=1,2,...,32

where i is the leisure travel market analysed for foreign visitors and
Australian travellers between Australia and each of the 12 countries, t is the

~ quarterly time period and j is the number of quarterly lags.

43



| _coeff1c1ents 2 p] , Z ‘

éTCEWorkmgPaper 20 - S

c The Var1able LD is le1sure demand ‘or air travel, LF is the real leisure a1rfare,
tl REX is the real exchange rate, and Y is real income. A full description. of‘

,varlables modelled in the lelsure demand model follows later in this chapter

| : 'lchange in \the a1rfare, the real ex ‘hange rate and mcome The sum. of the
4 L N ‘ : : oy ",

—0 . j=0

‘ of a change in the a1rfare, the real exchange rate and income. These

.‘ | coefflc1ents can be used to der1ve long—run elasticities of demand!.

Odel7of bu’s‘iness‘»travel»demand“i's':”f

+ Zx AGD omiy + 25 FGD

j—O ’ s j=0

P ,: H)

3 l(t 7. - J)

The' var1able“"BD is' business 'demand for air travel, BF is ‘the real bus1ness

’1rfare, REX is the'real e cl AGDP is real Austrahan gross domest1c

o product an *FGDP is real’ forelgn ss 'domiestic product A full descr1pt1on
| 1of var1ables modelled follows later in this chapter o

The coeff1c1ents po B and 7» represent the ‘short—run effect on demand of a “
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Chapter 5

- These general form models of leisure and business air travel demand can be
~used to estimate demand elasticities for: '

- .« leisure travel by foreign visitors to Australia;

e leisure travel by Australian re51dents to overseas destinations;
. busmess travel by forelgn v151tors to Austraha, and
e« business travel by Australian residents to overseas destinations.

- MODEL SELECTION

'All demand equations were specified in either linear or double-log form. The
selection of the most appropriate functional form was based on an inspection
- of the data and the results of statistical tests for mis—specification and
functional form. ‘

-~ The selection of the appropriate dynamic equation is based on an approach

- suggested by Hendry (1979) and explained by Madalla (1988). This is a
" ‘general to specific’ approach that starts with a very general dynamic model
‘which is overparameterised (that is, has more lags than might be considered
necessary). This general model is then sequentially simplified to a more
specific form on the basis of F-tests for the significance of each lag and the
overall explanatory power of the model. The aim ultimately is to find a
dynamic structure for each equation which best fits the underlying data.

~ MODEL TESTING

.., The airfare variable was tested for endogene1ty using Hausman’s test and a
version of the multi-equation model similar to that specified in Chapter 3 (see
equations 3.7 and 3.8). Generally, Hausman’s test revealed that airfares and
- the residuals were not correlated. Therefore airfares were treated as
exogenous, and a single demand equatlon was estimated for each of the
- leisure and busmess travel demand models

‘ Dunng the model specxﬁcatlon process, dlagnostlc tests were performed on
-each model. These were the: ‘ ‘

o F-test for the significance of the equation;
o Lagrange Multiplier test (LM) for serial correlation of the residuals;
“ . ‘Bruesch-'Pagan (BP) test‘forheteroskedastieity in the residuals;
"« Ramsey Reset test (RESET) for general misspecification of the model;

» Lagrange Multiplier test for autoregressive conditionally heteroskedastic
(ARCH) effects in the residuals; and,
 Jarque-Bera (JB) test for normality of the residuals.

' For further explanation of these tests, see appendix L
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Chapter 5

- However, the cheapest airfare varies. For example, a peak period discount
fare may apply for two months of the September quarter and a shoulder
- period fare for the other month. BTCE derived a ‘weighted average discount’

economy (book) airfare, based 'on the period of availability of each main type
of discount airfare (e.g. high, shoulder and low season)?. Airfares were
converted to real airfares by dividing them by the CPI of the respective origin

country.

For foreign visitors, the airfare is the ‘weighted average discount’ economy

return airfare (divided by two) available for purchase in the foreign country

_and expressed in the foreign currency. For Australian travellers, it is the

Welghted average discount’ economy return airfare (divided by two)
~ expressed in Australian dollars.

. Source Book 1 Worldwide Fares, Air Tariff Publications, Middlessex, various

issues.

" Real exchange rate (REX)

The real exchange rate is defined as:

RP NX (ACPI)

FCPI

“'where: NX is the nominal exchange rate (the amount of foreign currency

that equals $A1);
ACPI is the Austrahan consumer price index; and

PCPI is the fore1gn country consumer price index.

.. For Australian travellers a positive' relationship between the real exchange

rate and demand would be expected and in the model of foreign visitors a
negative relationship between the real exchange rate and demand.

Source variety of publications, see Appendix III.

" Real income (Y)

~ For Australian fréveﬂers, private ‘COnsump‘tion expenditure was used as a

measure of personal disposable income. For foreign visitors, private

| consump’non expenditure or GDP was used, depending on data availability.

All income was expressed in real terms by dividing by the appropriate CPL
From the literature review, real income level in the country of origin

2 A ‘book’ airfare is the fare published in air tariff guides and on computerised reservation

~ systems. Some travellers will be able to negotiate a discount on these ‘book’” airfares.
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product was expressed in real terms by diViding through by the appropriate
CPL |

Source variety of publications, see Appendix Il

Dummy variables (seasonality and one—off events)

Although not included explicitly in equations 5.1 and 5.2, dummy variables
‘'were included in each equation to take into account the strong seasonal
nature of air travel. Also, where appropriate, dummy variables have been
- specified to take into account the effect ‘special’ events such as the Australian
* Bicentenary in 1988 and the Gulf War in 1990 might have had on travel
demand. ‘
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' CHAPTER 6 EMPIRICAL RESULTS AND CONCLUSIONS

' RESULTS OF ESTIMATED EQUATIONS

" Travel demand equations were estimated using quarterly data from March
1986 to June 1994. All equations explain at least 65% of the variation in
- demand, except for the model of foreign business visitors from Italy (24%)

" ‘and the model for Australian leisure travellers to Singapore (51%). It was not

- possible to specify statistically robust models of Australian business travel to
 Fiji and Fijian business visitors to Australia. The F-statistic also indicated that
~all models except the model for foreign business visitors from Italy provide

- significant explanation (at the 5% level) of the variation in demand. Full
 details of the estimated demand equations and relevant diagnostic tests are

. included in appendix VL

Although most of these models explain a statistically significant proportion of

the variation in travel demand, as for all models, users should be aware of
- their limitations and apply and interpret findings appropriately. Elasticity
.. estimates should be used only to forecast how demand may react to small
changes in the independent variables.

~ 'Broad fmdmgs |

The signs of the demand elasticities generally conform wﬂ:h economic theory
and expectations from the literature review. It was found that airfares, income
‘and relative prices were all important determinants of leisure travel, while
‘income and relative prices were the most 1mportant determinants of business

BN travel demand

Not only were airfares less statistically significant determinants, but business
travellers were also less responsive to changes in airfares than leisure
 travellers. That is, their estimated alrfare elast1c1t1es were lower than those for
- leisure travellers

Airfare elast1c1t1es for Austrahan leisure travellers ranged from -0.14 to -1.19,
and for foreign leisure visitors, from -0.5 to -1.86. The size of these ranges
* indicates the importance of usmg market-spec1f1c rather than aggregate
- demand modelling techniques in estimating accurate demand elasticities.
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‘ The est1mated long=run: elast1c1t1es .‘ofs travel demand for each of the four
L traveller types are presented in tables 6 1 to 6.4. | |

| Fore1gn lelsure arr1vals

As expected, the results md1c ted th 3 ,negat1ve relat1onsh1p ex15ted between
1 irfares and leisure travel ‘dema hat is, an incréase in airfares would
result ina declme in the number of foreign leisure visitors to Austraha

| N TABLE 6.1 DEMAND ELASTlClTIES FOR EISURE TRAVEL BY OVERSEAS RESIDENTS ‘
‘ ‘ P TO AUSTRALIA 2

TS Real Exchange. Hate§
Income EIast:c:ty : , EIast:c:tyg
4680° - -052°
305 0 7 012
S2370 o 088
- 202 T ,,,_~945 i
2220 =242
S o2ar U 0.42%
Lt BB v i -4.01°
- .283. - s T2.01%
. 084
B S b
1.8t

: “Airfar‘e‘ Elasticity. -

gt
‘”New Zealand |

'Statlstlcal sxgn‘lflcantfat the 1
urce BTCE e mates

be lower on shorter dlstance routes |
| the Asia~Pacific region;’ compared to
L longer 1 routes such as to Europe nid the USA. This makes intuitive sense,
- since a1rfares tend to be hlgher for longer flight distances. Therefore, a given
Bl percentage increase in a1rfares would'result in a smaller increase in the total
gourney cost ot short rou a }to the longer routes. ; |

| ‘Generally, a1rfare elast1c1t1es~tende
- such as those between Austraha a
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- the real exchange rate would result in a decline in the number of travellers to
Australia. The reverse will also hold.

. The estimated real exchange rate elasticities for Malaysia and Korea, and the
~income elasticity for Malaysia, while all of the right sign and statistically
“significant at the five per cent level, appear to be quite high. The reason for
this is related to the fact that both markets are relatively immature, and in the

- last few years have been growing at phenomenal rates (between 1991 and
- 1993, the number of Malaysians visiting Australia swelled from 42000 to

. 73000, and for Korean arrivals, from 19 000 to 56 000). The models attempt to

~ explain this rapid escalation in demand in terms of consumer responses to

~changes in airfare, income ‘and relative price. This approach, while

. appropriate for a mature market, does not specifically account for other

- factors which may be influencing demand, such as major shifts in
| :‘)consumptlon patterns or the effects of concerted destination marketing to an
- emerging middle class. Readers are urged to interpret the elast1c1ty estimates
from these models with caution.

o ‘;Aus‘tralian leisure departures

. The estimated a1rfare elastlcmes for Austrahans travelling overseas for leisure
are all of the expected negative sign.

- TABLE 6.2 DEMAND ELASTICITIES FOR LEISURE TRAVEL BY AUSTRALIAN
RESIDENTS TO OVERSEAS DESTINATIONS

Real Exchange Rate

Country .. B Airfare Elasticity Income Elasticity . Elasticity
 Germany - -0.50° 1.09° 0.51°
ttaly -0.29° ‘ 0.21° 0.20°
CUK -0.14° 1.03° ‘ 0.57°
Japan . ‘ : -1.16° L 0.44 . 028
Korea ; -1.14° o 5.90° 1.41°
Taiwan 119 ‘ 11.58° 4.46°
Indonesia =~ : - -0.48 ‘ 3.41° 0.25°

- Malaysia - : : -0.95° - : 1.36" . 1.01*
Singapore -0.54° - 0.44 0.59°
Fiji : - -0.53° ‘ 0.84 0.36
New Zealand -0.23 0.86° 0.26°

S uUsA 064 B 1.52° 1.35°

a Statisiically sigrificant at the 5% lével
“b. Statisticafly significant at the 10% level

© . Source BTCE estimates -

However, table 6 2 mdlcates that only travel to Japan, Korea and Taiwan was
esnmated to be alrfare elastic (that is, greater than one). None of these
| coun’mes are tradltlonal’ holiday destinations for Austrahan travellers, and
therefore the cost of airfares might be expected to have a greater effect on
travel than in tradl’nonal markets. The remaining markets are all established,
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TABLE 6.3 DEMAND ELASTICITIES FOR BUSINESS TRAVEL BY OVERSEAS

RESIDENTS TO AUSTRALIA
Airfare  Australian GDP Foreign GDP  Real Exchange
Country. = Elasttc:ty  Elasticity Elast/aty Rate Elasticity
Germany -0.55 1.61° ‘ - . -0.04°
UK ‘ 021 053 0.72 0.41°
o Japan - 024" 0.47° - 0.18°
'Korea -0.20 3.53° 0.77° -5.13°
. Taiwan - 4.36° - -3.01°
- Indonesia -0.62° 0.97 1.65° 0.06°
- Malaysia - 1.80° 0.52 -0.42°
. Singapore -0.22. 1.08 1.42° -0.43°
.~ .New Zealand -0.16 1.06" 1.33° ‘ -0.79°
USA -0.45° 1.22° 2.51° -0.56°

It was not possible to estimate statistically robust models for Italy and Fiji
. a. Statistically significant at the five% level |
b Statistically significant at the ten% level
" 2 Variable was omitted from the model as it added no further explanatory power o
Source BTCE estimates

The positive relationship between Australian GDP and foreign business
visitors may indicate a similar relationship, although here the increase in
foreign business travel is more likely to be associated with foreign companies

. which export to Australia. respondmg to growth in Austrahan demand for

. their exports.

. TheBTCE models describe the relationship between foreign business visitors

-and the real exchange rate at the aggregate level. As indicated in chapter 3, at

~ the industry level, the real exchange rate may influence foreign business

-+ travel through a number of linkages and in different directions. Therefore
there is no prior expectatlon of the sign of these estimates. -

_However results indicate that for travel between Australia and each of the 12
countries studied, the real exchange rate is a statistically significant
. determinant of business demand at the aggregate level. For Germany, Korea,
.+ Taiwan, Malaysia, Singapore, New Zealand and the USA, foreign business
- arrivals will decline in response to an increase in the real exchange rate,
- whereas forelgn business arrivals to Australia from the UK, Japan and
Indonesia are expected to increase (slightly) after a rise in the real exchange
rate. :

Australlan business departures

- All the estimated airfare elastlc1t1es for Australian business travellers were
. negative, meaning that departures are expected to fall in response to increases
in airfares. However, only one of the estimated elasticities was statistically
significant, and then only at the 10% level. The remaining elasticities were not
significant at this level, or were omitted from the model as they added no
additional explanatory power. This suggests that, for most markets, airfares
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Chapter 6

Airfares, income and relative prices were found to be important determinants
of leisure travel to and from Australia, whereas income and relative prices
were found to be the most important determinants of business air travel.

Business travel was found to be less responsive to changes in airfare than
leisure travel, and airfares were found to be less significant overall in
explaining business travel demand.

Airfare elasticities were found to differ, often significantly, between passenger

~ type and origin—destination market. For example, elasticities for Australian

leisure departures ranged between -0.23 and -1.19, and for foreign leisure
arrivals, between -0.5 and -1.86.

The first two of the above findings are consistent with earlier empirical
research, both in Australia (for example, BTCE 1988), and overseas (for
- .example, Oum, Waters and Yong 1992).

The third finding highlights the importance of using market-specific rather
than aggregate elasticity estimates in demand modelling work. While it is
difficult to directly compare estimates of elasticities from different studies, (as
modelling techniques and data series will differ), it is nonetheless interesting
to note that estimates derived in this study fall broadly within the range of
estimates from other reliable studies.

Some specific comparisons are of course interesting to make. For example,
this study estimated an Australian leisure airfare elasticity to New Zealand of
~ -0.68, whereas BTCE (1988) estimated -1.33. For Japanese leisure visitors to
Australia an estimated airfare elasticity of -0.79 compares with estimates of
-4.57 (BTE 1978) and 0.43 (BTCE 1988). Other comparisons (if required) can be
made between table 4.1 and tables 6.1 to 6.4.

Many interesting issues remain to be investigated concerning the dynamics
and the future of Australian air travel markets.
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. APPENDIX I DIAGNOSTIC TESTS

- Diagnostic tests were carried out to ascertain the robustness.of the demand
models and resultant elastlc1ty estlmates The key features of these tests are
o descnbed below. |

o Adjusted R-squared statistic |

~ The adjusted R-square statistic (Adj. R?) measures the proportion of the total
variation of the dependent variable accounted for by changes in the
explanatory variables.

In this study, all models explained at least 65% of the variation in demand,
except for the model of inbound business travel from Italy (24%) and the
~'model for outbound non-business travel to Singapore (51%).

7 The F-statistic

The F-statistic (F) is used to test the significance of all the explanatory

- variables together. An F-statistic higher than the appropriate critical value

(about three at the five per cent level) will lead to rejection of the null
hypothesis that all coefficients on the explanatory variables equal zero. In
effect, this means that the model prov1des significant explanatlon of the
varlatlon in the dependent variable. |

In this st'udy, all models prov1ded significant explanation (at the five per cent
~level) of the variation in demand, except the model for mbound business
‘travel from Italy. |

The Lagrange Multiplier statistic for serial correlation

The Lagrange Multiplier statistic (LM-statistic) is used to test for serial
correlation in the residuals. If the LM-statistic is less than the five per cent
critical value of 16.9 (with nine degrees of freedom) or 18.3 (with ten degrees
of freedom), then the null hypothesis of no serial correlation is not rejected.

In this study, no LM statistics exceeded the appropriate critical values,
‘indicating there were no problems with serial correlation in the residuals.
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The Ramsey Reset test statlstlc
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- APPENDIX II REPRESENTATIVE AIRFARES

Table II.1 shows the city—pair airfares used as proxies for total origin-—

- destination traffic between Australia and each of the countries modelled.

TABLE II.1 REPRESENTATIVE AIRFARE FOR EACH

ORIGIN-DESTINATION MARKET

Country to Country OD Market

City-Pair Airfare

Australia—Germany
Australia—ltaly
Australia~UK
Australia—Japan
Australia—Korea
Australia—Taiwan
Australia—Indonesia
Australia—Malaysia
Australia—Singapore
Australia—Fiji
Australia—New Zealand
Australia—USA

Sydney—Frankfurt
Sydney—-Rome
Sydney—London
Sydney-Tokyo
Sydney-Seoul
Sydney-Taipei
Sydney—Jakarta
Sydney-Kuala Lumpur
Sydney-Singapore
Sydney—Nadi
Sydney-Auckland '
Sydney-Los Angeles
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- APPENDIX III DATA SOURCES

Australian Economic Indicators, February 1995 (special edition), cat. no. 1350.0,
Australian Bureau of Statistics, Canberra.

Bank Negara Quarterly Economic Bulletin, various issues, Kuala Lumpur,
Malaysia.

"Book 1 Worldwide Fares, various issues, Air Tariff Publications, Middlessex,
England. .

Current Economic Statistics, October 1993, Bureau of Statistics, Suva, Fiji.

Direction of Trade Statistics Yearbook various issues, International Monetary
Fund, Washmgton USA.

International Depurtment Reserve Bank of Australia, Sydney.

- International Financial Statistics, various issues, International Monetary Fund,
Washington, USA.

- International Scheduled Air Transport, various issues, Department of Transport,
Canberra.

Monthly Abstract of Statistics, various issues, Statistics New Zealand,
Auckland, New Zealand.

‘Bulletin. of Statistics of Taiwan, various issues, Accounting and Statistics,
Taiwan.

Monthly Bulletin of Statistics of Taiwan, various issues, Accounting and
Statistics, Taiwan.

Monthly Digest of Statistics, various issues, Central Statistical Office, London.
Monthly Digest of Tables, various issues, Department of Statistics, Singapore.

National Income, Expenditure and Product, September 1994, cat. no. 5206.0,
Australian Bureau of Statistics, Canberra.

Qwerseas Arrivals and Departures Australia, various issues, cat. no. 3401.0,
Australian Bureau of Statistics, Canberra.
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APPENDIX IV ESTIMATED REGRESSION EQUATIONS

. GERMANY

TABLE IV.1 LEISURE TRAVEL BY GERMAN RESIDENTS TO AUSTRALIA
Variable Estimated coefficient Siandard error
.. Constant =~ ‘ . -54.156 . ‘ . 18.240
Demand (lagged 4) : 0.505 0.119
Airfare (lagged 4) -0.617 0.350
Income (lagged 4) 2.305 0.671
Relative price (lagged 4) -0.260 0.145
Seasonal dummy Q1 -0.037 0.048
Seasonal dummy Q2 -0.432 0.119
Seasonal dummy Q3 ‘ -0.286 0.078
Dummy® : -0.119 0.099
Dummy® 0.046 0.099
Dummy* ‘ -0.022 0.046

' a. Dummy variable for German unification, 1891Q1
b. Dummy for Australia’s 1988 Bicentenary
c. Dummy for the Guif War, 1990Q3 - 1991Q1

Period 1986Q1 to 1994Q2

Functional form Double log

Adj Rz 0.94 F(10,23) 55.74
ARCH 0.01 RESET(3) ‘ 3.58
LM 8.36 RESET(4) 2.64
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' TABLE Iv.2 LEISURE TRAVEL BY AUSTR AN RESIDENTS TO GEHMANY

- _Varlable 1‘9

Est/mated coeff:c:ent

Standard error

Constant -
. Demand (lagged 2)

B Relatlve prlce (Iagged 3) ,‘ ‘

b Seasonal dummy Q2

0.351
- -2.078
 0.105E-06

Alrfare (lagged 1)
Income (Iagged 3)

-2235.400
. 1943.800

Seasonal dummy Q1

Seasonal dummy Q3

-821.780

»1032.600

| 2495.600

1231 ooo;

- 0.169

. 1.050

- 0.526E-07
. 493.200
192.700.

~ 328.000,
767.600,

‘ J:‘Penod [.
P ‘Functlonal form

Lmear

RESET(3)

.. 1986Q1 to 199402

P2

7337
414,
o286

- ‘RESET(4) -




Appendix IV

TABLE IV.3 BUSINESS TRAVEL BY GERMAN RESIDENTS TO AUSTRALIA

Variable Estimated coefficient Standard error
~ Constant 405.060 - 682.600
- Demand (lagged 4) -0.239 0.144
) Airfare (lagged 1) -0.292 - 0.207
. AGDP (lagged 3) 0.587E-07 0.146E-07
. . Relative price (lagged 1) 884.220 . 195.100
.. Relative price (lagged 2) -933.260 234.500
- . Seasonal dummy Q1 -17.390 71.390
Seasonal dummy Q2 -604.630 88.020
.+ .Seasonal dummy Q3 -728.260 127.500
. Dummy® 229.620 .. 71150
.. Dummy” -297.460 ~ 83.720
- Dummy’ -108.290 + 114.400
-a. Dummy for Australia’s 1988 Bicentenary
" b. Dummy for German unification, 1990Q1
c. Dummy for the Gulf War, 1990Q3-1991Q1
Period 1986Q1 to 1994Q2
. Functional form Linear
Adj Rz ‘ + 0.67 F(11,22) 7.03
ARCH 0.05 RESET(3) 1.30
RESET(4) 1.08

LM 9.40

" TABLE IV.4 BUSINESS TRAVEL BY AUSTRALIAN RESIDENTS TO GERMANY

Variable Estimated coefficient Standard error
- Constant -6308.000 935.900
. AGDP (lagged 4) 0.648E-07 0.351E-07
- FGDP (lagged 4) 0.154E-08 0.949E-09
. Relative price (lagged 4) 331.880 205.200
-.. Seasonal dummy Q1 1005.600 238.200
.. Seasonal dummy Q2 1204.200 - . 176.600
.+~ Seasonal dummy Q3 1135.500 ..185.800
. Dummy® -482.380 193.700
a. bummy for German unification, 1990Q1 ‘
Period 1986Q11 to 1994Q2
Functional form Linear
Adj Rz 0.72 F(8,25) 11.52
- ARCH 0.00 RESET(3) 0.54
LM 5.56 RESET(4) 0.66
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| ESIDENTS TO AUSTFiALIA

a2
o128

Est/mated coeff:c:ent Standard error
- -67.587. — 710.080 -
C 0.216.: " 0 909E-01
irfare (lagged 4) - -0:438 - 0. 200
come (Iagged 3) ; 2392 7 0 280
-0.883E-01 " - '0.186
-0.546 o._569E-o1?
-1.041 - . 0.599E-01
- -0.252E-01 - +0.955E-01
0.171 “0.468E-01

048701

. 0.108

Penod ‘ 5C

Functlonal form Double log
AgRe _F(ioz2)
" ARCH " RESET(3)

1986Q1 to 1994Q1

5295

7012
0.11

LM

- RESET(4)

. Estimated coefficient

- ,,,Qtéﬁdrﬂa}d(error‘,

8045.000

njfare (Iagged 4)
lIncome (lagged 4)
elative price (lagged'2)

-0.471: . P
-4.536 1,
" 0.489E-07

0.765E-07 ' -
2581 .

- 1.304

easonal dummy -2855.500 . 314.600 -
S iSeasonal dummy QZ 9913 700 . ., 1071.000
b jSeasonal dummy QS L 8382.600 692.600

Penod

‘ 1986Q1 to 1 994Q1
‘Functlonal form

Lmear

Rz, 25)
- RESET(3)
~ RESET(4) ~

.. 9861
L ,0_1'1?

- - 0.79E-01




Appendix IV

'TABLE IV.7 BUSINESS TRAVEL BY ITALIAN RESIDENTS TO AUSTRALIA

. Variable Estimated coefficient ~ Standard error
Constant R I - ' -1582.500 1056.000
"Demand (lagged 4) - - 0428 0.199
AGDP (lagged 1) ‘ - 0.209E-07 0.278E-07
FGDP (lagged 1) T ‘ 0.317E-12 0.103E-11
Relative price (lagged 3) 1.261 ‘ 0.396
Seasonal dummy. Q1 -185.320 ‘ 120.200
Seasonal dummy. Q2 ‘ . 106.240 113.500
Seasonal dummy Q3 o -149.510 84.810
Dummy® ‘ ‘ ; 230.440 93.240
Dummy® | : ‘ S 240.170 76.020

a. Dummy ‘fo‘jr Australia’s 1988 Bicentenary
" b. Dummy for the America’s Cup, 1986Q4 -1987Q1 .

_ Period 1986Q1 to 1994Q1

. Functional form ‘ ‘ - Linear

AdjRz | 024 F(9,23) 212
ARCH 0.04 RESET(3) 1.80

v LM 5.78 RESET(4) 124

' TABLE IV.8 BUSINESS TRAVEL BY AUSTRALIAN RESIDENTS TO ITALY

Variable S - Estimated coefficient - Standard error
Constant : -1830.000 626.200
" Demand (lagged 4) ‘ ‘ ‘ -0.307 0.117
- Airfdre : ‘ -0.130 0.327
- AGDP (lagged 3) . ‘ o ‘ ‘ 0.134E-07 0.275E-07
.+ FGDP {(lagged 3) = 0.173E-11 | 0.180E-11
- Relative price (lagged 2) 0.782 , . 0.286
.~ Seasonal dummy Q1. 210.660 ‘ 75.970
- . Seasonal dummy Q2 825.090 104.700
- Seasonal dummy Q3 559.440 ‘ 186.200
- Period: : : -~ 1986Q1 to 1994Q1
. Functional form ‘ ‘ Linear
AdjR:2 0.71 F(8,24) - 1097
ARCH 0.00 RESET(3) : 1.05

LM 11.63 RESET(4) 0.72
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ENTS TO AUSTRALIA

| j : Est/mated coeffICIent

Sandarderor_

B 136576 ooo

rfare (Iagged 1)
come (lagged 1) ‘
elative price (lagge 1) i
easonal dummy Q1
Seasonal dummy Q2_ ‘ ;
Seasonal dummy ( Q3 S
- Dummy* - :
Dummyb

8571000 ¢
. 2591.000.. -
 2257.000

0.348E+05

0497907
©0.394E-06 -
0199E+05
2072000

3051.000 '

| ‘ ‘,_-1:828;'80‘013‘__ o
a - Dummy for Australlas1988 Blcentenaryf b

b Dummy for the Gulf War 1990

Lmear

© 1986Q1 to 1994Q2

F(9 24) 164 53§
" RESET(3) 0.25
o ‘HESET‘(4} " | 0,34§

 KINGDOM: .

USTRALIA RESIDENTS TO THE UNITED

"' Estimated coefficient }

Standard error

-42189.000 - -
-0.242

rfare: (Iagged 1)
come (lagged 4)

ela’uve price (lagge 3)1

9845
 0.175E-05 . ¢
72089.000

0. 131 8E+05;

| 0263E06§ |
~ 0.180E+5

sasonal dummy Q1 - © -7425.000' - - 1546.000
- Seasonal dummy 02 32700.000 - 3925.000
“ - Seasonal dummy QS“;';‘;‘} ~30581.000 - °2886.000,
R Perlod | - 1986Q1 to 1994Q2 -
oS 'Functlonal form '+ Linear .
 F@26) 12242
" RESET(@@) " " T 4.69;
- RESET(4) -

" 3.06




TABLE IV.11  BUSINESS TRAVEL BY UK RESIDENTS TO AUSTRALIA

" Appendix IV

Standard error

Variable Estimated coefficient
‘ | Constant - -6530.500 3529.000
- Demand (lagged 4) -0.559 0.165
© Airfare ' ‘ -1.945 2.404
. AGDP 0.495E-06 0.187E-06
- AGDP (lagged 1) - -0.398E-06 0.217E-06
.- FGDP (lagged 3) 0.843E-07 0.746E-07
Relative price (lagged 3) 9735.600 4853.000
_ . Seasonal dummy Q1. 5289.500 2147.000
-Seasonal dummy Q2. -468.940 882.400
.. Seasonal dummy Q3 -689.690 . 974.000
Dummy® ' 667.690 450.200
a Dyhmy for Australia’s 1988 Bicentenary
' Period 1986Q1 to 1994Q2
Functional form Linear
. AdjR2 0.64 F(10,23) 6.93
- ARCH 0.86 RESET(3) 1.48
LM - B 491 RESET(4) 1.63
TABLE IV.12 BUSINESS TRAVEL BY AUSTRALIA RESIDENTS TO THE UNITED
X KINGDOM ‘ !
Variable - Estimated coefficient ‘Standard error
Constant -3604.100 2470.000
Airfare (lagged 1) -0.630 0.437
AGDP - 0.956E-07 0.670E-07
FGDP (lagged 3) 0.692E-07 0.362E-07
Relative price (lagged 4) -3985.800 2113.000
Seasonal dummy Q1 1407.500 367.400
Seasonal dummy Q2 3448.500 438.600
Seasonal dummy Q3 2442.000 538.400
Dummy* -312.030 231.700
a. Dummy for Gulf War, 1990Q83 - 1991Q1
Period 1986Q1 to 1994Q2
Functional form Linear
Adj Rz 0.88 . F(8,25) 30.21
ARCH 0.30 RESET(3) 0.20
LM 10.86 RESET(4) 0.37
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ABLE IV 13

LEISURE TRAVEL‘BY ?JAPANEESE RESIDENTS TO AUSTRALIA

~ Estimated coeff:c:ent -

Standard error

22962.000°
0.487 . i
-0.190 s
0.295E-09 " °
-297.700" -
2894.900" "
-14465.000"

4287.000
0124
10,103

S0 0.918E-10

© - 110.700

©7-4491.000

- 4209.000

o a DUmmy for‘ijnpreased.;‘cbrﬁp‘e"ﬁ‘tion;ﬁ 99

o b Dummy for the America's Gup, 198

c - Dummy for‘TAust}raIia’s‘ 1988 Bicentel

: - 713.710-. ' +8919.000

.. 13649.000 . . 7255.000
 6664.200 ~ 4016.000
_-4963.400 ___ 4690.000

Linear

F(10,28) 1 i
- RESET(3)

.198601 to 1994Q2 B

‘R‘ESET(4)""“ T

L 80.47
0.97
1096




TABLE IV.14 . LEISURE TRAVEL BY AUSTRALIA RESIDENTS TO JAPAN

Appendix IV

. Variable - . Estimated coefficient Standard error
- Constant 2.761 8.178
Demand (lagged 4) . 0.301 0.148
" Airfare (lagged 4) -0.816 0.447
+ Income (lagged 3) 0.304 0.467
 Relative price (lagged 1) 0.928 - 0.238
- Relative price (lagged 4) -0.734 . 0.231
. Seasonal dummy Q1 -0.264 0.990E-01
+ Seasonal dummy Q2 -0.333E-01 0.693E-01
., Seasonal dummy Q3 -0.679E-01 0.703E-01
. Dummy® -0.169 0.815E-01
" Dummy’ 0.356 0.659E-01
" Dummy* -0.117 0.947E-01
7 a. Dummy Australia’s 1988 Bicentenary
b. Dummy for increased competition, 1991Q2
c. Dummy for the America’s Cup, 1986Q4 -1987Q1
Period 1986Q1 to 1994Q2
Functional form Double log
AdjRz © - 0.81 F(11,22) 13.39
ARCH o 691 - RESET(3) 3.19
LM 10.66 RESET(4) 2.33
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o Functlonal form

. Constant
-~ . Demand (lagged 4)

&, Dummy for the Gulf War, 1990Q3 - 1991Q1 -

4

- Estimated coefficient Standard error

5345.700 =
-0.230F {7, L |
- -0.855E-02 . . 'o 466E 02
. 0.731E-07 ' {:: il ‘0.343E-07
91571 1 7 0 L 18:370
-59.304 0 L 013,600
-18.488 S 9.602
-87.516 - * -1 -309.900:
-690.620 - . 305.400
-1067.800 ..274.400' -
-1262.700 - _293100;
-99.929 | v 475.9,

Demand (Iaéged 4)
Airfare (lagged 1) .

iRelatlve prlcé (Iagged 4)
Seasonal dummy Q1

a Dummy for Australla s 1988 Blcentenary

b Dummy for the Amenca s Cup, 198604 1987

Linear

T T )
. RESET(3) G
T ' - .- 019

TABLE IV 16‘ ‘ BUSINESS TRAVEL BY AU ‘§RALIA RESIDENTS TO JAPAN

5 'Estimated coefficient j Standard errori

-91.178 T 11.080.
-0.324 0122
2.894 0341,
0.722 . 0.130
0.327 ‘ 0.123.

-0.322 . . 0.466E-01

. 0.562E-01 0.375E-01:
-0.105 " 0.389E-01:

0.976E-01  0.525E-01.

‘ . Varlable

'FGDP 1

Rela’nve prlce o

! 'Relative | prlce (Iagged 3)
~ + Seasonal dummy Q1.

. Seasonal dummy Q2
. -Seasonal dummy Q3

Dummy T ‘?“:3 #

. 1986Q1 to 1994Q2

| Period -
i Double log

i,'FunctionaI form . |
. F(8,25) R 53.78'

- RESET() . 049
' RESET(4) 366

CAdR: 088
' "ARCH S 2300

O R .




 KOREA

Appendix IV

. -TABLE IV.17  LEISURE TRAVEL BY KOREAN RESIDENTS TO AUSTRALIA
Vafiable o Estimated coefficient | Standard error
" "Constant 18.942 " 7.657
"' Demand (lagged2) 0.651 0.128
' Airfare \ -0.173 0.754
" FGDP (lagged 4) 0.706 0.317
"' Relative price (lagged 1) -1.927 0.863
"' Relative price (lagged 4) ! -1.490 0.772
- Seasonal dummy Q1 . 0.100 0.929E-01
. Seasonal dummy Q2 -0.431 0117
~ Seasonal dummy Q3 - -0.299 -0.164
Dummy* 0.845E-01 0.674E-01
‘a; Dummy for Australia’s 1988 Bicentenary -
- Period 1986Q1 to 1993Q4
~ Functional form L Double log
" AdjR? 094’ F(10,21) 53.49
ARCH 1.67 RESET(3) 0.28E-01
LM 4.91 RESET(4) 1.81

" TABLE IV.18  LEISURE TRAVEL BY AUSTRALIAN RESIDENTS TO KOREA

- Variable | ‘ Estimated coefficient ‘Standard error
- Constant S -137.660 46.710
" Airfare (lagged3) = . -1.143 0.675
' Income (lagged2) - 5.903 1.569
* Relative price (lagged 1) 1.407 - 0.936
" Seasonal dummy Q1' -0.670 0.845E-01
. Seasonal dummy Q2 -0.735 0.166
.- Seasonal dummy Q3 ‘ -0.763E-02 0.741E-01
. Dummy® o ‘ ‘ -0.218 0.897E-01
a. Dummy for the Guif War, 1990Q3 - 1991Q1 o ' '
Period D 1986Q1 to 1993Q4
- Functional form ‘ Double log
 AdjR> 0.80 F(7,24) 1867
" ARCH 297 RESET(3) '0.98E-01
LM ‘ ‘ 1 7.84 RESET(4) 1.31
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o TABLE V. 19 BUSINESS TRAVEL BY KOREAN RESIDENTS TO AUSTRALIA

- o, 9105 01

Vanable e Estlmated coefficient . Standard error
-33 893,“ 46.840

0.362 0 931 E-01

. -0127 0.528

2250 = :ﬁi;»:1 402

0.492 =+ - 1..0:278

-0, 724

0.548
0153
. 0137
0117

- Dummy for“jth‘e‘ Gulf War

- Period |
; ‘jFunctlonal form e

| F(10,21)

' 1986Q1101993Q4
. Doublelog.. .. .. ... .

. 29.97

| TABLE V.20 BUSINESS TRAVEL

RESET(3) 130
'RESET(4) 120

USTRALIAN RESIDENTS TO KOREA

Var/able ‘ -Estimated coefficient .. . Standard error
‘Constant‘ - 327.340 S 3006 000
mand 0.358 © . 0.209

AGDP (lagged 1)
GDP (Iagged 4) il
elative price (Iagged o

.0.237E-03

'/ .0.765E-03
0.164E-01 .-
0.675E-08 . - -

. 0.850E-02
. 0.301E-07. .

07610 o 1.286
easonal dummy Q -100.450 .- ..~ ~-130.300
easonal dummy Q2 -35.144: . . .. 145.800
easonal dummy Q3 255.230: - - .. ..108:700

] : | -160.740 - ~-56.840
a"‘ DummyfortheGulfWar 199003“-1991} [ T R
“Penod i .~ 1986Q1 t0.1993Q4
Functlonal form L ~ Linear
" F(9,22) . 843
. RESET(3) -..3.09

 RESET(4)
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Appendix IV

~ TAIWAN - |

“TABLE IV.21 LEISURE TRAVEL BY TAIWANESE RESIDENTS TO AUSTRALIA
_ Variable ‘ Estimated coefficient Standard error
. Constant S -8.052 - 7.764
- Demand (lagged 3) -0.212 0.981E-01
" Airfare (lagged 1) ‘ -1.009 0.373
- Income (lagged 4) . ‘ 2.696 0.4304
- Relative price (lagged 1) -2.937 © 0.761
" Seasonal dummy Q1 ‘ ‘ 0.288E-01 . 0.146
- Seasonal dummy Q2 ‘ -0.913 - 0.138
Seasonal dummy Q3 : . -0.653 0.139
Dummy® 0.168 0.139

- a. Dummy for Australia’s 1988 Bicentenary -

Period ‘ 1986Q1 to 1993Q4

.. Functional form Double log
Adj R2 . 092! F(8,23) 43.04
""ARCH 0.01" " RESET(3) 1.27

LM 8.71 RESET(4) 0.81

'TABLE IV.22 LEISURE TRAVEL BY AUSTRALIA RESIDENTS TO TAIWAN

" Variable Estimated coefficient Standard error
' Constant -119.340 44,920
. Demand (lagged 4) = 0.576 ‘ 0.159
«" Airfare ‘ -0.506 0.379

Income (lagged 4) 4912 1.884
" . Relative price (lagged 1) - 1.899 . 0.596
" Seasonal dummy Q1: 0.233 ‘ " 0.154

" Seasonal dummy Q2: 0.920E-01 0.710E-01

' Seasonal dummy Q3 ‘ - ‘ 0.264E-01 ~ 0.667E-01

Dummy * : | 0.153 0.126

a. Dummy for increased competition, 1992Q1

Period o | 1986Q1 to 1993Q4

Functional form Double log
 AdjR? 0.95 . . F(8.23) 68.12
 ARCH 0.13 RESET(3) 0.83
e 702 - RESET(4) 1.44-
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o ‘TABLE |v23 BUSINESSTRAVE;II_TB‘

AIWANESE RESIDENTS TO AUSTRALIA

Varlable N

- Estimated coefficient.

Standard éIro‘r

1 ‘Constant : "‘"

0.573

éasonal dummy Q2
easonal dummy Q3 -

39185

1.864
1283 L
0190 ;- .-
-0.921E-02 - .
-0.348E-01 " - .
-0.132. .-
=0.262 : -

. 21.560
,‘,0140
“0.899 .
©-.0.532
-, 0,139
o 0427
e 013

0;973E 01

0420

n Penod i
IFunctlonaI form

-....Doublelog. .. ...

“eseatiotesad |

- 1078

F(8,23)
" . RESET(3) 012
 RESET(4) 04

. TABLE % 24 BUSINESS TRAVEL BY AUSTRALIAN FIESIDENTS TO TAIWAN

T Vanable ;_;Est/mated coeff:c:en; _;W Standard error ‘
IConstant | 20.397 544 900
emand"(lagged 3 ‘ 0.501 o121
GDP (lagged 4)’ e | 0.422E-03 o 917E 04

Jelative price (Iagged 3) ‘ -23.039 .- . 15240

ISeasonaI dummy Q1 -127.110 - ‘ .-84.140
easonal dummy Q2 - 304.180 " - . .. 61670

i -84.599. , - .-82.050

95594 . .
156560 .. - -

. 68.020
- 123.500

‘Linear

: F(8 23)
*  RESET(3)
. RESET(4)

©1986Q1t01993Q4

38.29
. 0.82

osT




Appendix IV

~ INDONESIA

. TABLE IV.25  LEISURE TRAVEL BY INDONESIAN RESIDENTS TO AUSTRALIA
ﬁ; - Variable ‘ Estimated coefficient . Standard error

+ ' Constant ‘ 4.635 . 4,584
-+ Airfare (lagged 2) -2.374 ‘ 0.508
' FGDP (lagged 4) ‘ 2.047 ‘ 0.318

-+ Relative price (lagged 4) 0.526 0.220
' | Seasonal dummy Q1 -0.140 0.861E-01
" Seasonal dummy Q2 ‘ -0.7750E-01 0.783E-01
i Seasonal dummy Q3 -~ 0.261 -~ 0.859E-01
. Dummy 1° ‘ : 0.112 0.886E-01
" 'Dummy 1° o o | 0.106 | 0.999E-01

a. Dummy for Australia’s 1988 Bicentenary
b. Dummy for the Americas Cup, 1986Q4 - 1987Q11

Period ; 1986Q1 to 1993Q4

' Functional form o Double log
AdjRz 083  F(823) » 20.43
ARCH 2.09 RESET(3) 1.79

LM "~ 10.40 RESET(4) 1.24

‘ TABLE IV.26  LEISURE TRAVEL BY AUSTRALIAN RESIDENTS TO INDONESIA

Variable ' Estimated coefficient Standard error
"' Constant -32761.000 7154.000
. .Demand (lagged 4) ' 0.543 0.946E-01
~ Airfare ‘ -25.232 - 31.83
" Income (lagged 1) 0.147E-05 ‘ 0.378E-05
" Relative price 3.065 1.633
‘ Seasonal dummy Q1 -6028.000 © 1666.000
. Seasonal dummy Q2 926.190 - ~ 907.000
 Seasonal dummy Q3 3840.100 1145.000
. Period S ‘ - 1986Q1 to 1993Q4
Functional form Linear
Adj R= 0.93 F(7,24) 62.94
© ARCH 0.34 RESET(3) 3.37
LM 420 RESET(4) 3.15
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X Demand (Iagged'4)

BTCE Workmg nger 20 o

TABLE Iv. 27 BUSINESS TRAVEL BY INDONESIAN RESIDENTS TO AUSTRALIA

I
Varlable R

o Estlmated coeffIC/ent‘ " Standard errorr

i Constant
f Airfare
DP (Iagged 1)
.GDP(Iagged 4)
élative price. (Iagged 2)‘ o
elative price (Iagged 3) -
elative price (lagged: 4) ‘
easonal dummy Qi ¢
easonal dummy Q2 iii‘
easonal dummy Q3‘ g
ummy

-0.622 . 0.348

-1.547 . ioies - 0,301

-0.199.. . - _;Io 915E-01
0.689E-01: " . .-.0.600E-01
0.512E-01:- = - - 0.542E-01

0.118 ~-0.482E-01

T 30750 %770

0970 770970
1.645 © e 0.349

0848 - .. .. - 0328
0.762H T ‘:".O 293 '

Dummy for Australia’s 1988 Bicentenary

CPerod “yogeQito1993Qa
,Functionalform - - . Doublelog

'RESET(3) S22
. RESET(4) o7

F(10,21) ... ..4013 .

‘ AUSTRALIAN RESIDENTS TO INDONESIA

TABLE V.28 BUSINESS TRAVEL

Estlmated coeffrc:ent . Standard error

7498900 248 ooo
0.412 ‘ 20.107
©-0:317E-01 © - .1.899
0.972E-07 . . ., 0401E 07
01472 0350E 01

IR Constant

AGDP (lagg
| - FGDP (lagg

2383200 ' 146.700
-438.840 | 313.900
230640 . .. - 171.200

“: ‘Seasonal um yQ3

‘ Relatlve price (lagge o i ) -0.833.. ©0.504

- Dummy‘a‘

-388. 020; o sat400

" 'Period |

o o 1986Q1 to 1993Q4
- |Functional form ‘

Linear

RESET(3). i 1.44

Fo22) 4170

RESET(4) ~ © 7 7 116




Appendix IV

MALAYSIA
TABLE IV.29 LEISURE TRAVEL BY MALAYSIAN RESIDENTS TO AUSTRALIA
Vanable Estimated coefficient - Standard error
-+ Constant 2064.500 3287.000
. Demand (lagged 4) 0.820 0.202
" Airfare -1.624 5.576
- | FGDP (lagged 4) - 0.129 '0.603E-01
- Relative price (lagged 2) - -3461.500 1028.000
- Seasonal dummy Q1 -364.900 529.900
Seasonal dummy Q2 -657.830 802.700
Seasonal dummy QS -1200.300 1054.000
Dummy® 1624.500 . 593.600
Dummy® 372.450 1229.000
a. Dummy for Australia’s 1988 Bicentenary
"'b. Dummy for the Americas Cup, 1986Q4 - 1987Q1
Period 1986Q1 to 1993Q4
Functional form Linear
" AdiR® 086" F(9,22) 22.18
"ARCH b 225 RESET(3) 2.23
LM . j 8.74 RESET(4) 1.53

TABLE V.30 LEISURE TRAVEL BY AUSTRALIAN RESIDENTS TO MALAYSIA

o Vanable Estimated coefficient .. Standard error
_“Constant | -1165.500 4251.000
-, Demand (lagged 4) . 0.451 0.965E-01

- Airfare (lagged 1) -14.162 ' 5.345

. Income (lagged 4) . . 0.256E-06 0.121E-06
Relative price (lagged 4) 2811.000 493.400

' Seasonal dummy Q1 -1113.400 597.200
Seasonal dummy Q2 -1976.100 584.100

~ Seasonal dummy Q3 -1034.200 639.600

. Dummy? -1816.900 518.600

' Dummy® -1401.100 551.800

"~ a. Dummy for Australia’s 1988 Bicentenary
" b. Dummy for the Americas Cup, 1986Q4 - 1987Q1

Period 1986Q1 to 1993Q4

Functional form Linear

Adj Rz 0.88 F(9,23) 27.71
ARCH 0.08 RESET(3) 3.33
LM 15.52 RESET(4) 2.29
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TABLE V. 31 BUSINESS TRAVEL BY MALAYSIAN RESIDENTS TO AUSTFIALIA

Var/able

Estimated c:oeff:c:ent‘ e Standard error‘

Constant

easonal dummy Q2
gasonal dummy.Q3-

- -1113.000°° - 930.400
0.106E-07 ~ 0.190E-07
0.244E-01 *.0.278E-02
~ -216.020 .- 124,500
-194.220: ' ..." - : -199.800
8348 - -187.100 -
©2.020 ..o 165.600

ummy for Australia’s 1988'Bicéntenary

310110, . . . :111.800

unctlonal form

Adj Rz
ARCH

- 1986Q1 to- 1993Q4
. Lmear o

"'I“RESET( g) ey o
RESET(4) . . 256

3.7

éF(7 25)

TABLE'IV.32 - BUSINESS TRAVEL B AUSTRALIAN RESIDENTS TO MALAYSIA

Estrmated coeffICIent ‘ Standard error

Constant
‘Demand (Iagged 1)
Alrfare

easonal dummy Q2. /

easonal dummyQ3 RIS

' .-5283.700 . . . . 3647 000
-0.369 0436
-1.324 . ‘ - 1.644
© .0 10107E-06- ¢ 0 0.615E-07
- 0.804E:01" - ' "0.129E-01
-543.790 - 315.300
©<461.950° -~ 278.900
-650.220 . 225600
-554.470 ' 454.600

204150 ' 207.200

1986Q1101993Q4 =~
Linear ‘ o

F(9,23)

_RESET(3) - .. . .. 077

RESET(4) : R R R :7'0-86




SINGAPORE

Appendix IV

- TABLEIV.33 LEISURE TRAVEL BY SINGAPOREAN RESIDENTS TO AUSTRALIA
" Variable | Estimated coefficient ~ Standard error
" Constant , -2.253 2.098
- Demand (lagged 4) 0.640 0.922E-01
. Airfare -0.670 0.389
' FGDP (lagged 4) 1.022 0.234
' Relative price (lagged 4) -0.725 0.159
-+ Seasonal dummy Q1 -0.255 0.765E-01
. Seasonal dummy Q2 -0.167 0.780E-01
.. Seasonal dummy Q3 -0.330 0.959E-01
" Dummy® ’ 0.689E-01 0.462E-01
Dummy® 0.467E-01 0.562E-01
a. Dummy for Australia’s 1988 Bicentenary
- b. Dummy for the America’s Cup, 1986Q4 - 198701
" Period 1986Q1 to 1993Q4
. Functional form Dq‘uble log
"AdiRz | 0.96 F(9,22) 80.54
ARCH ' 0.29 RESET(3) 4.20
I . 6.75. RESET(4) 2.78

TABLE IV.34 LEISURE TRAVEL BY AUSTRALIAN RESIDENTS TO SINGAPORE.

Vanable > Estimated coefflc:ent Standard error
g Qonstant ‘ ‘ 12182.000 9596.000
_ Airfare (lagged 1) -25.098 13.970
 AGDP (lagged 3) 0.134E-06 0.269E-06
Relatlve price (lagged 3) 5863.300 3333.000
' Seasonal dummy Q1 -3808.200 1019.000
- Seasonal dummy Q2 -4444.500 960.100
" Seasonal dummy Q3 -2850.400 1419.000
- Dummy® . -1349.400 739.200

a. Dummy for Australia’s 1988 Bicentenary

. Period 1986Q1 to 1993Q4
Functional form Linear
Adj R2 0.51 F(8,23) 5.07
. ARCH 0.70 RESET(3) 0.23
LM 991 RESET(4) 0.15
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DR Functlonal form

- ‘ a." Dummy for the Gulf War; 199003-

TABLE IV 35 BUSINESS TRAVEL BY SINGAPOREAN RESIDENTS TO AUSTRALIA

\GDP' (lagged 3)
GDP (lagged 4)

easonal dummy Q3 :
,,ummy U

'0.221E-07

1154.900

-1438.100 . -
216330 o
-56.541 -+
-288.800 " . -
254.350 - -

Varlable T 3 ‘ Est/mated coeffICIent S Standard error
' -963.280 N ],‘1782 000

0.475 0.125

-0.137 0469

o 7"7;%0 397E-07
0.340E-01" "«

0.168E-07
. 487.000
. 535.500
©./181.300
. 147.000
- 291.200

.+ 165.000

Period

o ’F(1 0,21)

- 198601 to 1993Q4 T
Llnear ’ ‘ “ i

. 13.66

RESET(3) 875
RESET(4) - 6.04

‘ Y‘AU TRALIAN RESIDENTS TO SINGAPORE

TABLE IV. 36 BUSINESS’ TRAVEL

Var/able ! Estlmated coefficient Standard error

. Constant T 113850.000 75023, 000
"Demand‘(l‘agg d 4) 0234 0. 160
Airfare -0.849 j"' 2.863
'AGDP! (laggedH) 0.234E-06 "~~~ ‘Or 854E-07

FGDP (Iagged 4)‘:

Seasonal |
Seasonal‘d

-650.120 |

0.873E-01 . . . .
1806.700 . .
-1268.300.. .. . .
1437300 . . .
1019.300 |

- 617 soo
'362.600
. -'330.400
... 275.300

- 310.400

b Dummyfor‘ L

stralla s 1988 Blcentenary

:258.010

1251.800

‘III%Péﬁod‘ I
Functidnal form .-

- 1986Q1 to 199304
‘ Lmear

F(10;21) |

- RESET(3)
'RESET(4) "~

2332
041
091
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Appendix IV

FIJI
- TABLE IV.37 LEISURE TRAVEL BY FIJIAN RESIDENTS TO AUSTRALIA
- Variable Estimated coefficient Standard error
- Constant -2.939 7.564
. Demand (lagged 1) 0.361 0.153
. Airfare (lagged 3) -0.512 - 0.319
. FGDP (lagged 3) . 0.540 0.348
' Relative price (lagged 4) 0.102 0.132
.- Seasonal dummy Q1 -0.453 0.901E-01
: Seasonal dummy Q2 -0.561 0.729E-01
» Seasonal dummy Q3. -0.571 0.517E-01
-~ Dummy® : 0.105 '0.623E-01
" a. Dummy for Australia’s 1988 Bicentenary ‘
Period 1986Q1 to 1993Q4
- Functional form Double log
Adj R* | 0.78 F(8,23) 14.90
" ARCH 0.73 RESET(3) 3.28
M 4.30 RESET(4) 2.18
'TABLE IV.38  LEISURE TRAVEL BY AUSTRALIAN RESIDENTS TO FlJI
Variable . ~ Estimated coefficient Standard error
- Constant 11242.000 9865.000
" Demand (lagged 1) -0.383  0.223
 Demand (lagged 4) 0.231 0.135
* Airfare (lagged 1) -53.245 27.420
~Income (lagged 2) ‘ 0.500E-06 0.371E-06
- Relative price (lagged 3) 7198.400 7018.000
' Seasonal dummy Q1 -5839.400 1422.000
., Seasonal dummy Q2 -7987.300 2409.000
_Seasonal dummy Q3 305.820 2305.000
. Dummy® ‘ ‘ -3866.500 2056.000
- 'a Dummy for Australia’s 1988 Bicentenary
* Period 1986Q1 to 1993Q4
" Functional form Linear ‘
Adj R? 0.63 F(9,22) 6.86
“ARCH L 0.03 RESET(3) 0.38
LM ‘ © 2.63 RESET(4) 0.59
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S ,NEW ZEALAND

‘ TABLE Iv. 39 [LEISURE TRAVEL B;

f - Estimated coefficient‘j ‘

ALAND RESIDENTS TO AUSTRALIA - -

Standard error

- -8641.800

easonal dummy Q1
‘Seasonal dummy 02 .
‘Seasonal dummy Q37

0.498 ' -
-128.900 .
 0.132E-05 .
27600.000.
-34865.00 .
14265.000 ‘
22476.000. - s
26150.000.

1* »0.294E+05

-0:114
- 77.250

. 0 529E 06

0 139E+05
- 3617.000

: r';7809 000

'5259.000

.15172.000

| 798900

Linear

1986Q1 to 1994Q2

LEISURET ki

FE24)  26.26
RESET(3) - 2.28
" RESET(4) ~1.86 |

‘ F{A‘LIAN RESIDENTS TO. NEW ZEALAND

Estlmated coefficient i

Standard error

: easonal dummy QZj T
. Seasonal dummy Q3
‘ ‘Dummy g

\ 21831,0001* i
0167 ' T
-60.276.
0.122E-05
-43898.000
55382.0000
11639.000 * ' -
- .-27082.000 .
:124072.000 . . _ -
-8977.400
-8044.500 - -

’0 242E+05

- 0106
113 000

7 0.361E+05
' 0.178E+05
 0.235E+05

1795.000

- 71432.000
~.,.1780.000

2557.000

- --2586.000

‘ Linear

. F(10,23)
" RESET(3)

3 1986Q1 to 1994Q2

12292
0.48E-01

RESET(4)

0.20




Appendix IV

TABLE IV.41 BUSINESS TRAVEL BY NEW ZEALAND RESIDENTS TO AUSTRALIA

. Variable - Estimated coefficient Standard error
Constant -9526.300 . 6978.000
" Demand (lagged 1) 0.559 0.119
" "'Demand (lagged 4) -0.458 0.186
~ Airfare ‘ -5.364 , 7.738
- AGDP (lagged 2) 0.292E-06 0.161E-06
.. FGDP (lagged 3) . 0.556E-06 0.217E-06
- Relative price (lagged 1) -4359.400 2048.000
. Relative price (lagged 2) -7109.400 3393.000
-Seasonal dummy Q1 . -25.000 466.300
- Seasonal dummy Q2 - 2340.300 1094.000
. Seasonal dummy Q3 4198.200 696.200
- Dummy® -177.360 586.700
" a. Dummy for Australia’s 1988 Bicentenary
.- Period 1986Q1 to 1994Q2
Functional form Linear
- Adj Rz 0.88 - _ F(11,22) . 22.86
"ARCH 1.08 . RESET(3) 1.05
LM 6.77 RESET(4) 1.23

TABLE IV.42 BUSINESS TRAVEL BY AUSTRALIA RESIDENTS TO NEW ZEALAND

' Variable Estimated coefficient Standard error
_ ' Constant -16713.000 3959.000
.. Airfare (lagged 1) -13.594 8.061
- AGDP (lagged 4) 0.103E-06 0.116E-06
FGDP (lagged 4) 0.121E-05 0.207E-06
- Relative price -14830.0 2113.000
Seasonal dummy Q1 1031.700 928.200
' Seasonal dummy Q2 194.560 845.900
: Seasonal dummy Q3 2301.700 622.500
" Period 1986Q1 to 1994Q2
~* Functional form Linear
' AdjR? 0.79 F(7,26) 18.38
- ARCH 0.00 RESET(3) 1.59
1.32

5.29 RESET(4)

87



BTCEWm:kmg Pdper 20
P T R :

ESIDENTS TOAUSTRALIA

TABLE IV.43" LEISURE TRAVEL BY US?

" Estimated coefficient . L Sténdard error

22441 . 11310
0.241 - 0122
-1.405 e T _0731
1.430- o 0528

033070 i 0236

- -0.329E-01 "' -*' " 0.369E-01
-0.277- - 0/454E-01
-0.244 ' - 0.548E-01

. 0959E-01w  0.753E-01
.. -003., .. . 0.554E-01
-o 758E-01 -  0.464E-01
..0238. . . . 0.469E-01

onstant SN
emand (Iagged 3)
irfare (Iagged 3).

IIncome (lagged 3) -

delative prlc‘:e (lagged
‘Seasonal dummy- Q
!Seasonal dummy Q2
‘Seasonal dummy Q3
VDummy i 8

1986Q1 to 199402 :
-Double Iog

F(11 22) ‘ ' 724
-RESET(3)- - ~ - - - - 164
- RESET(4) 108

STRALIAN RESIDENTS TO ‘THE Ui_\‘il'T}ED‘

- Est/mated coeff:ctent, Standard error

- 15246 ‘ ~13.800
- 0809 j‘f 0128
0437 .
1053 0606
0.932 .. 0238
-0.114 0. 421E-01
0.106 . 0.855E-01
0113 . . 0.480E-01

Demand’ (lagged 4)
~ Airfare (lagged| 3)

~ Income. ‘
lF{eIa’uve prlce (Iagged 4)
‘Seasonal dummy Q1
‘Seasonal dummy Q2
| ‘jiSeasonaI dummy Q3.

1986Q1 to 1994Q2
Double log . ‘

‘ . Perlod o
IR Functlonal form
‘ F(7,26) . 7045

- \Ade2 ‘ | ‘
| RESET(3) : . 260

ARCH -

M 641 RESET®) . 274




TABLE IV.45 BUSINESS TRAVEL BY USA RESIDENTS TO AUSTRALIA

Appendix IV

Variable Estimated coefficient Standard error
Constant -24131.000 2475.000
Airfare -3.080 1.394
- AGDP (lagged 1) 0.266E-06 0.142E-06

FGDP (lagged 4) 0.773E-08 0.227E-08
Relative price (lagged 4) -8646.300 1767.000
Seasonal dummy Q1 295.620 715.600
Seasonal dummy Q2 1942.700 537.700
Seasonal dummy Q3 1705.700 362.400
Dummy 1° 1276.700 534.000
Dummy 2° 1911.400 670.100

: Dummy 3° -1514.100 410.500

a. Dummy for increased competition, 1991Q2 - 1992Q1

b. Dummy for Dummy for Australia’s 1988 Bicentenary

c. Dummy for the Guif War, 1990Q3 - 1991Q1

. Period 1986Q1 to 1994Q2
Functional form Linear
AdjR:= 0.78 F(10,23) 12.78
ARCH. 0.02 RESET(3) 0.66
LM 3.62 RESET(4) 0.44

TABLE IV.46 BUSINESS TRAVEL BY AUSTRALIAN RESIDENTS TO THE UNITED

STATES OF AMERICA

Variable Estimated coefficient Standard error

Constant -27625.000 4878.000

Demand (lagged 4) 0.267 0.929E-01
- AGDP 0.528E-06 0.889E-07

Relative price (lagged 3) 3307.700 1955.000

Seasonal dummy Q1 4747.400 740.700

Seasonal dummy Q2 5713.100 736.300
+ Seasonal dummy Q3 4657.300 780.600

Dummy 1° -746.620 487.300
a. Dummy for Australia’s 1988 Bicentenary

Period 1986Q1 to 1994Q2

Functional form Linear

Adj Rz 0.88 F(7,26) 34.00

ARCH 0.61 RESET(3) 0.74E-01

LM 12.62 RESET(4) 0.50E-01
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~ APPENDIXV ELASTICITY ESTIMATES BY COUNTRY

- This appendix lists the estimated elasticities, as in Chapter 6, but groups them
by country.

In all tables the notes should be interpreted as follows:

a. statistically significant at the 5% level

. b. . statistically significant at the 10% level

‘na notapplicable |
= variable was omitted from the model as it added no further explanatory

power
H ~Germany
' TABLE V.1 DEMAND ELASTICITIES FOR TRAVEL BETWEEN AUSTRALIA AND
.. GERMANY
Elasticity
Australian Foreign Real exchange
' - Market oo ‘ g - Airfare - income income rate
German leisure arrivals . - -1.23° na 4.60° -0.52°
 Australian leisure departures 050" 1.09° na 0.51°
' German business arrivals ~ -0.55 1.61° - -0.04°
- Australian busmess departures - - 1.84° 1.57° 0.28°
Italy
- TABLE V.2 DEMAND ELASTICITIES FOR TRAVEL BETWEEN AUSTRALIA AND ITALY
Elasticity
‘ Australian Foreign Real exchange
.. Market - ‘ ‘ . Airfare  income/GDP  income/GDP rate
" lalian leisure arrivals -0.56° na 3.05° -0.12
- Australian leisure departures -0.29° -0.21> na 0.20°
~ halian business arrivals 1 - | 1.01 0.23 0.99°
* Australian busmess departures - -0.19 0.54 ‘ 1.06 0.55°
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oy NORTH—EAST ASIA

‘ TABLE V.4 DEMAND ELASTICITIES 'F ‘

Unlted ngdom

N TABLE V.3 rDEMAND ELASTICITIES 8 OR BAVEL BETWEEN AUSTRALIA AND THE

UNITED KINGDOM

Elasticity ‘

Australian ‘ Foreign Real exchange ,
ncome/GDF. -, mcome/GDP;: Lo rate

e Market

UK Ielsure arnvals

| " na 237 088
¢ Australian Ielsure departures | 1.03* .~ na " 057
UK business arrivals 0.53° o072 . 041°

_f_rAustraIlan busmess departures

S079 5008104 . 0.26°

j"’IaPan S

‘VEL BETWEEN AUSTRALlA AND JAPAN
Elastlc:lty i |

SRS Australian” ' Foreign Real exchange
re: . income/GDP  income/GDP =~ - rate

; Japanese Ielsure arnvals

Australian Ielsure departures
Japanese busmess arrivals:
‘Austrahan busmess departures

. na 2.15° ¢ -0.85
- 0.44 . pa o0 0.08°
047 = 08
- 2 079

ES FOR RAVEL BETWEEN AUSTRALIA AND KOREA
| EIast:c:ty

‘Arustrallan o Fore/gn Real exchange
-income/GDP - /ncome/GDP"' - rate

ok LKorean Ielsure arnvals
. Australian Ielsure departures
; Korean busmess arrlvals

-~ na- ,',, - 2_023‘.,:', C o ‘,,_9_45

590" na 141
- 353 0.77° L -Bag
080 . . 001 . - -092

jVEL BETWEEN AUSTRALIA AND TAIWAN
Elastlc:lty ‘

" Australian Fore/gn Real exchange

‘ income/GDP - Income/GDP' . . rate

Talwanese Ielsure arrlvals Soeoepa s 2228 - 4R
 Australian leisure departures 11.58° na . - 4.46°
Talwanese business arrivals - 4.36° = 'j Xk
Australlan busmess departures = 175 - -0.77




Appendix V

. SOUTH-EAST ASIA
‘Indonesia

TABLE V.7 DEMAND ELASTICITIES FOR TRAVEL BETWEEN AUSTRALIA AND

 INDONESIA
Elasticity
‘ . ‘ Australian Foreign  Real exchange
- Market - ‘  Airfare’ income/GDFP  income/GDP rate
Indonesian leisure arrivals -1.46° na 2.37° 0428
Australian leisure departures -0.48 3.41° na 0.25°
- Indonesian business arrivals -0.62° 0.97 ‘ 1.65° ‘ 0.06°
Australian business depariures -0.01 2.82° 2.46° -0.50°
Malaysm | |
TABLE V 8 DEMAND ELASTICITIES FOR TRAVEL BETWEEN AUSTRALIA AND
- MALAYSIA
Elasticity
o ‘ ‘ - Australian Foreign  Real exchange
. Market o ‘ ' Airfare:  income/GDP  income/GDP rate
Malaysia leisure arrivals . -0.78 na 5.51° -4.01°
. Australian leisure departures -0.95° 1.36 na . 1.01°
;. Malaysia business arrivals - “ 1.80° 0.52 ‘ -0.42°
' Australian business departures = -0.29 - 1.30" 1.59° -0.50°
Smgapore - -
TABLE V.9 DEMAND ELASTIClTIES FOR TRAVEL BETWEEN AUSTRALIA AND
SINGAPOBE ‘
Elasticity
P ‘ | . Australian Foreign  Real exchange
. Market Airfare - income/GDP  income/GDP ‘ rate
Singapqrean leisure amivals -1.86° . na 2.83" . -2.01°
-, Australian leisure departures 054 0.44 na 0.59°
.+ +. Singaporean business arrivals -0.22 ‘ 1.08 142 -0.43*
" Australian business departures 012 0.58" 1.86° 0.44°
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o ‘:New Zealand A

- TABLE V 12 DEMAND ELASTICITIES FOR‘
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| OCEANIA :
‘ TABLE V10! DEMAND ELAST|C|T1ES OR RAVEL BETWEEN- AUSTRALIA AND FIJI

ElastIC/ty

_Australian Foreign  Real exchange

1come/GDP  income/GDP - rate
" na_ 088 7 016

0.36

j Austrahan busn‘ness departure

| TABLEV.11 DEMAND ELASTICI TIES FOR' RAVEL BETWEEN AUSTRALIA AND NEW

N HZEALAND

 Elasticity

. ‘Australian - . Foreign  Real jexchanjge

.income/GDP  income/GDP . rate
Cooma 1117 069

086" na o 0.26°
10877 est 079"

039 B4 U 1,008

‘ ‘UNITED STATES OF AMERI‘ “A

RAVEL BETWEEN AUSTRALIA AND THE |
UNITED STATESOF AMERICA .+ o o

, E/aéf}éifyf a

Fbreign - Real eXchahge

income/GDP - =~ rate’

1.88 . 043
,w,‘,na‘ R 1.35?
21t - 0.56°

R I 0.26b ‘
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ABBREVIATIONS

- ABS
ATC
BTCE
BTR
IAC
OD
OECD

Australian Bureau of Statistics

Australian Tourism Commission

Bureau of Transport and Communications Economics
Bureau of Tourism Research

Industries Assistance Commission

origin-destination '

Organisation for Economic Co-operation and Development
visiting relatives
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